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FAL ¢ 3 A
lcom mtroduces a color LCD for easy viewing. Orange red and green
highlight the numbers and letters displayed in black. Light up your 2
meter life.

You’ ll never be ata loss to make that distant repeater. Using a custom

designed power module as the power amplifier, this transceiver outputs
45W. 25W model also available.

‘ LR o
An extra large, efficent heafsmk is built in to ensure continuous heat
dissipation while transmitting.

AU Y CMANNEL :
Fach of the 20 memory channels stores aII the mformahon reqwred to
work a repeater. Throw those frequency lists away.

é ' Q A

The Programmed Scan function scans all frequencies between two
programmable scan edge frequencies. The Memory Scan function
scans all memory channels in succession, except those you choose to
skip.

vy

PR
Priority Watch momtors the Call Channel, a memory channel or all mem-
ory channels in succession every five seconds — while you operate.

When the UT 40 TONE SQUELCH UNIT (sold separately) is installed,
the IC-228A/E/H alerts you only if selected calls are received. When
the frequency of a received tone equals the tone frequency you've set,
a 30 second alarm is emitted over the speaker. Never miss a sked.

It's 50 easy to check the input frequency when working a repeater. Sim-
ply push the squelch control on the front panel to open the squelch and
check the frequency.

4 § RS
Th[s transcelver prowdes you with so many features. Butit's so llght and
compact that it fits under your dashboard. The front panel is designed
for convenient operation.

lcom Inc.
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144MHz FM TRANSCEIVER

IC-228A-1C—228E-1C—228H

SPECIFICATIONS

® Mode
¢ Tuning step

FM (F3)

12.5 and 25kHz

® Memory channels

® Antenna impedance

o Power supply requirement

o Current drain {at 13.8V DC) :
Receive/standby
1C-228H

¢ Usable temperature range
* Frequency stability

OPTIONS

(Europe, ltaly versions)
: 20 and 1 Call Channel
500 (unbalanced)
13.8V (£15%) DC {negative ground}
Receive/max. audio output 800mA

1C-228A, IC-228E

Transmit/HIGH output power 6.0A
Transmit/LOW output power
—10°C~+60°C (14°F~140°F)
+10ppm (—10°C~ +60°C) {14°F~140°F)

GENERAL * Dimensions
e Frequency coverage
MODEL VERSION RECEIVER TRANSMITTER
1C-228A, 1C-228H USA 138.00~174.00MHz*  140.10~150.00MHz*
IC-228A, 1C-228H  Australia 144 00~148.00MHz ~ 144.10~148.00MHz
IC-228A, 1C-228H Asia 138.00~174.00MHz*  140.10~150.00MHz* ® Weight
IC-228E. 1C-228H  Europe 144.00~146.00MHz ~ 144.00~146.00MHz
1C-228E, 1C-228H ltaly 140.00~150.00MHz*  140.00~150.00MHz*
*Specifications apply to 144.00~148.00MH:. TRANSMITTER

* Qutput power

: 5,10, 15, 20 and 25kHz
(USA, Australia, Asia versions)

* Modulation system

e Maximum frequency
deviation

® Spurious emissions

* Microphone impedance

RECEIVER
¢ Receive system
¢ Intermediate frequencies

450mA

Transmit/HIGH output power 9.5A
Transmit/LOW output power

3.5A ® Sensitivity

* Selectivity

¢ Squelch threshold
sensitivity
* Audio output power

3.0A

* Audio output impedance

IC-228A, IC-228E
140(W) x50(H)x137(D)mm
5.5{(W)x2{H)Xx5.4(D)} inches
1C-228H
140{W) x50(H) x 159(D)mm
5.5(W)x2(H}x6.3(D} inches
1C-228A, 1C-228E  0.85kg 1.9lbs
1C-228H 1.1kg  2.4lbs

IC-228H HIGH: 45W

LOW:  5W
IC-228A, IC-228E  HIGH: 25W
LOW:  5W

. Variable reactance frequency modulation

+5.0kHz

Less than —60dB

- 6000

. Double-conversion superheterodyne

1st 17.2MHz

" 2nd 455kHz

Less than 0.18uV for 12dB SINAD
More than 15kHz/—6dB
Less than 30kHz/—60dB

Less than 0.11uV

. More than 2.4W at 10% distortion with an

8Q load

. 80

All stated specitications are subject to change without notice or obligation.

s HM-12 HAND MICROPHONE * PS-45 AC POWER SUPPLY (13.8V DC. 8A)
+ HM-14  DTMF MICROPHONE (For the IC-228A/E )
(Already supplied with the U.S.A. version.) ¢ SM-6 DESKTOP MICROPHONE
* HM-15 HAND MICROPHONE *« SM-8 DESKTOP MICROPHONE
(Already supplied with Europe version.)
« IC-SP4 EXTERNAL SPEAKER (402, 3W)
* HM-16 SPEAKER-MICROPHONE
. SP-7 EXTERNAL SPEAKER (8Q, 5W)
e HM-17 SPEAKER-MICROPHONE (For base station operation.)
Il switch included.
(1750Hz tone call switch included) « SP-10 EXTERNAL SPEAKER {8€2. 5W)
¢ HS-15 FLEX!BLE MOBILE MICROPHONE
« SP-12 EXTERNAL SPEAKER (8(). 3W)
- HS-1
¢ HS-15SB  SWITCHBOX (for HS-15) . UT-40 TONE SOUELCH UNIT
* IC-PS30  AC POWER SUPPLY (13.8V DC, 25A)
Icom Inc. 6-9-16, Kamihigashi, Hirano-ku, Osaka 547, Japan Phone: 06 793 5301  Fax: 06 793 0013 Telex: 05277822 ICOMTR J Count on us!

lcom America Inc.

<Corporate Headquarters>

2380 116th Avenue N.E., Bellevue, WA 88004, U.S.A.
Phone : (208} 454-8155  Fax : {206) 454-1509
Telex : 152210 ICOM AMER BVUE

<Customer Service>

Phone : (206) 454-7619

<Regional Customer Service Centers>

3150 Premier Drive, Suite 126, irving, TX 75063, U.S.A.
Phone : (214) 550-7525  Fax : {214) 550-7423

1777 Phoenix Parkway, Suite 201, Atlama, GA 30349, U.S.A.
Phone : (404) 991-6166  Fax : (404) 991-6327

lcom Canada

A Division of Icom America Inc.

3071 #5 Road, Unit 9, Richmond, B.C., V86X 2T4, Canada
Phone : {604) 273-7400  Fax : (604) 273-1300

lcom (Europe) GmbH

Communication Equipment

Himmelgeister Str. 100, 4000 Dusseldorf 1, W. Germany
Phone : 0211 346047  Fax : 0211 333639

Telex : 8588082 ICOM D

lcom (Australia) Pty. Ltd.
{ncorporated In Victoria

7 Duke Street, Windsor, Victoria, 3181, Australia
Phone : 03 528 7582  Fax : 03 528 8485
Telex : AA 35521 ICOM AS

lcom (UK) Ltd.

Unit 9, Sea St., Herne Bay, Kent, CT6 8LD, U.K.
Phone : 0227 363859  Fax : 0227 360155
Telex : 965178 ICOM G

lcom France Sa
120 Route de Revel, BP40863, 31028 Toulouse Cedex, France
Phone : 1. 20. 31. 49 Fax : 61. 34. 05. 91

Telex : 521515 ICOM FRA D8ITID

Your local agent/dealer:

" Printed in JapaT'x
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7-2 MEMORY MODE

The transceiver has 20 memory_channels. Each

memory channel independently stores a frequency,

duplex condition, offset frequency, subaudible
tone frequency {(U.S.A. and’ Asia versions) and
the Memory Skip function.

1) Select the desired memory channel to be pro-

grammed. :°
Push [VFO/M] to select MEMORY mode.
e "M’ appears on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired memory channel. :

2) Push [VFO/M] to select VFO mode.

o""M’" disappears from the FUNCTION DIS-
PLAY.

3) Select the required contents to be programmed

(operating frequency, repeater information,
etc.}.

Select the tuning step, 1TMHz or programmed

step with [TS].

¢ “TS" appears when the TMHz step is selected.
“TS" does not appear when the programmed
step is selected.

Rotate the TUNING CONTROL to select the
desired frequency.

Push [DUP] once for —duplex or twice for
+duplex.

e Either of the following indicators appear on
the FUNCTION DISPLAY.

“DUP-"" : Transmit freq.
= Receive freq. — Offset freq.
“DUP"  : Transmit freq.

= Receive freq. + Offset freq.

Push [SET] to access SET mode.

To select the subaudible tone setting display,
push [SET] several times until “TONE”
flashes on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired tone frequency.

Push [T/T.SQL] to turn a
subaudible tone ON

“TONE" appears on the
FUNCTION DISPLAY.

4) Push and hold [MW] 'untii three beeps are

emitted from the speaker.

e Memory writing has been completed. To
check the contents, push [VFO/M].



742 MEMORY MODE -

The transceiver has 20 memory, channels. Each
memory channel independently stores a frequency,
duplex condition, offset frequency, subaudible
tone frequency (U.S.A. and' Asia versions) and

the Memory Skip function.

1) Select the desired memory channel to be pro-

grammed. :° T
Push [VFO/M] to select MEMORY mode.
* "M’ appears on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired memory channel.

2} Push {VFO/M] to select VFO mode.

e "M’ disappears from the FUNCTION DIS-
PLAY.

3) Select the required contents to be programmed

(operating frequency, repeater information,
etc.).

Select the tuning step, 1MHz or programmed

step with [TS].

¢ TS’ appears when the 1MHz step is selected.
“TS" does not appear when the programmed
step is selected.

Rotate the TUNING CONTROL to select the
desired frequency.

Push [DUP] once for —duplex or twice for
+duplex.

o Either of the following indicators appear on
the FUNCTION DISPLAY.

“DUP-"" : Transmit freq.
= Receive freq. — Offset freq.
“DUP”  : Transmit freq.

= Receive freq. + Offset freq.

Push [SET] to access SET mode.

To select the subaudible tone setting display,
push [SET] several times until “TONE”
flashes on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired tone frequency.

Push [T/T.SQL] to turn a
subaudible tone ON

‘“'TONE’ appears on the
FUNCTION DISPLAY.

4) Push and hold [MW] .until three beeps are

emitted from the speaker.

e Memory writing has been completed. To
check the contents, push [VFO/M].



72 MEMORY MODE

The transceiver has 20 memory_channels. Each
memory channel independently stores a frequency,
duplex condition, offset frequency, subaudible
tone frequency (U.S.A. and' Asia versions) and
the Memory Skip function.

1} Select the desired memory channe! to be pro-
grammed, ;> 777 T .

Push [VFO/M] to select MEMORY mode.
¢ "M appears on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired memory channel.

2) Push [VFO/M] to select VFO mode. |

oM’ disappears from the FUNCTION DIS-
PLAY.

3) Select the required contents to be programmed
{operating frequency, repeater information,
etc.).

Select the tuning step, TMHz or programmed

step with [TS].

* “TS" appears when the TMHz step is selected.
“TS" does not appear when the programmed
step is selected.

Rotate the TUNING CONTROL to select the

desired frequency.

Push [DUP] once for —duplex or twice for

+duplex.

e Either of the following indicators appear on
the FUNCTION DISPLAY.

“DUP-"" : Transmit freq.
= Receive freq. — Offset freq.
“DUP" 1 Transmit freq.

= Receive freq, + Offset freq.

Push [SET] to access SET mode.

To select the subaudible tone setting display,
push [SET] several times until ““TONE”
flashes on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired tone frequency.

Push [T/T.SQL] to turn a
subaudible tone ON

““TONE" appears on the
FUNCTION DISPLAY,

4) Push and hold [MW] .until three beeps are
emitted from the speaker.

e Memory writing has been completed. To
check the contents, push [VFO/M].



7-2 MEMORY MODE

The transceiver has 20 memory,_channels. Each
memory channel independently stores a frequency,
duplex condition, offset frequency, subaudible
tone frequency {U.S.A. and’ Asia versions) and
the Memory Skip function.

1) Select the desired memory channe!l to be pro-
grammed, ° o .

2)

3)

Push [VFO/M] to select MEMORY mode.
* "M’ appears on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired memory channel.

Push [VFO/M] to select VFO mode. |

o “M"” disappears from the FUNCTION DIS-
PLAY.

Select the required contents to be programmed
{operating frequency, repeater information,
etc.).

Select the tuning step, 1MHz or programmed

step with [TS].

* “TS" appears when the TMHz step is selected.
"TS" does not appear when the programmed
step is selected.

Rotate the TUNING CONTROL to select the
desired frequency.

Push [DUP] once for —duplex or twice for
+duplex.

e Either of the following indicators appear on
the FUNCTION DISPLAY.

“DUP-"" : Transmit freq.
= Receive freq. — Offset freq.
“DUP"”  : Transmit freq.

= Receive freq. + Offset freq.

Push [SET] to access SET mode.

To select the subaudible tone setting display,
push [SET] several times until "“TONE”
flashes on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired tone frequency.

Push [T/T.SQL] to turn a
subaudible tone ON

"“TONE” appears on the
FUNCTION DISPLAY. )
Push and hold [MW] until three beeps are
emitted from the speaker.

* Memory writing has been completed. To
check the contents, push [VFO/M].



7-2 MEMORY MODE

The transceiver has 20 memory_channels. Each

memory channel independently stores a frequency,
duplex condition, offset frequency, subaudible
tone frequency {U.S.A. and' Asia versions} and

the Memory Skip function.

1) Select the desired memory channel to be pro-
grammed, :* "7 e - .

2)

3)

F~9

Push [VFO/M] to select MEMORY mode.
o ‘M’ appears on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired memory channel.

Push [VFO/M] to select VFO mode. |

o "M’ disappears from the FUNCTION DIS-
PLAY.

Select the required contents to be programmed
(operating frequency, repeater information,
etc.).

Select the tuning step, TMHz or programmed

step with [TS].

* ‘TS appears when the 1MHz step is selected.
“TS"" does not appear when the programmed
step is selected.

Rotate the TUNING CONTROL to select the
desired frequency.

Push [DUP] once for —duplex or twice for
+duplex.

o Either of the following indicators appear on
the FUNCTION DISPLAY.
“DUP="": Transmit freq.
= Receive freq. — Offset freq.
“DUP”  : Transmit freq.
= Receive freq. + Offset freq.

Push [SET] to access SET mode.

To select the subaudible tone setting display,
push [SET] several times until “TONE”
flashes on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired tone frequency.

Push [T/T.SQL] to turn a
subaudible tone ON

“TONE” appears on the
FUNCTION DISPLAY.

Push and hold [MW] until three beeps are
emitted from the speaker.

» Memory writing has been completed. To
check the contents, push [VFO/M].



7-2 MEMORY MODE

The transceiver has 20 memory_channels. Each
memory channel independently stores a frequency,
duplex condition, offset frequency, subaudible
tone frequency (U.S.A. and Asia versions) and
the Memory Skip function.

1) Select the desired memory channel to be pro-
grammed. * T ST -

Push [VFO/M] to select MEMORY mode.
¢ "M’ appears on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired memory channel.

2) Push [VFO/M] to select VFO mode.

o “M" disappears from the FUNCTION DIS-
PLAY.

3) Select the required contents to be programmed
{operating frequency, repeater information,
etc.).

Select the tuning step, 1MHz or programmed

step with [TS].

* “TS" appears when the TMHz step is selected.
“TS" does not appear when the programmed
step is selected.

Rotate the TUNING CONTROL to select the
desired frequency.

Push [DUP] once for —duplex or twice for
+duplex.

e Either of the following indicators appear on
the FUNCTION DISPLAY.

“DUP-"" : Transmit freq.
= Receive freq. — Offset freq.
“DUP"  : Transmit freq.

= Receive freq. + Offset freq.

Push [SET] to access SET mode.

To select the subaudible tone setting display,
push [SET] several times until “TONE"
flashes on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired tone frequency.

Push [T/T.SQL] to turn a
subaudible tone ON

““TONE” appears on the
FUNCTION DISPLAY.

4} Push and hold [MW] until three beeps are
emitted from the speaker.

¢ Memory writing has been completed. To
check the contents, push [VFO/M].



7-2 MEMORY MODE

1)

The transceiver has 20 memory_channels. Each

memory channel independently stores a frequency,
duplex condition, offset frequency, subaudible

tone frequency {U.S.A. and’ Asia versions) and
the Memory Skip function.

Select the desired memory channel to be pro-
grammed. :° - o .

Push [VFO/M] to select MEMORY mode.
¢ "M’ appears on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired memory channel.

2} Push [VFO/M] to select VFO mode.

*"'M" disappears from the FUNCTION DIS-
PLAY.

3) Select the required contents to be programmed

4

{operating frequency, repeater information,
etc.).

Select the tuning step, 1MHz or programmed

step with [TS].

¢ “TS" appears when the TMHz step is selected.
“TS" does not appear when the programmed
step is selected.

Rotate the TUNING CONTROL to select the
desired frequency.

Push [DUP] once for —duplex or twice for
+duplex.

s Either of the following indicators appear on
the FUNCTION DISPLAY.

“DUP-"" : Transmit freq.
= Receive freq. — Offset freq.
"DUP” @ Transmit freq.

= Receive freq. + Offset freq.

Push [SET] to access SET mode.

To select the subaudible tone setting display,
push [SET] several times until “TONE"
flashes on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired tone frequency.

Push [T/T.SQL] to turn a
subaudible tone ON

“TONE" appears on the
FUNCTION DISPLAY.

Push and hold [MW] until three beeps are
emitted from the speaker.

*Memory writing has been completed. To
check the contents, push [VFO/M].



7-2 MEMORY MODE

The transceiver has 20 memory, channels. Each
memory channel independently stores a frequency,
dupiex condition, offset frequency, subaudible
tone frequency (U.S.A. and' Asia versions) and
the Memory Skip function.

1) Select the desired memory channel to be pro:
grammed. > 77 Tt -

Push [VFO/M] to select MEMORY mode.
¢ "M’ appears on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired memory channel.

2} Push [VFO/M] to setect VFO mode.

e "M" disappears from the FUNCTION DIS-
PLAY.

3) Select the required contents to be programmed
(operating frequency, repeater information,
etc.).

Select the tuning step, TMHz or programmed

step with [TS].

e “TS" appears when the 1MHz step is selected.
“TS" does not appear when the programmed
step is selected.

Rotate the TUNING CONTROL to select the

desired frequency.

Push [DUP] once for —duplex or twice for

+duplex.

o Either of the following indicators appear on
the FUNCTION DISPLAY.

“DUP-="": Transmit freq.
= Receive freq. — Offset freq.
"DUP” . Transmit freq.

= Receive freq. + Offset freq.

Push [SET] to access SET mode.

To select the subaudible tone setting display,
push [SET] several times until “TONE”
flashes on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired tone frequency.

Push [T/T.SQL] to turn a
subaudible tone ON

““TONE" appears on the
FUNCTION DISPLAY.

4) Push and hold [MW] .until three beeps are
emitted from the speaker.

e Memory writing has been compieted. To
check the contents, push [VFO/M].



7-2 MEMORY MODE

1

2)

3)

The transceiver has 20 memory, channels. Each
memory channe!l independently stores a frequency,
duplex condition, offset frequency, subaudible
tone frequency {U.S.A. and' Asia versions) and
the Memory Skip function.

Select the desired memory channel to be pro-
grammed, © 7T T -

Push [VFO/M] to select MEMORY mode.
e "M’ appears on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired memory channel.

Push [VFO/M] to select VFO mode.

"M’ disappears from the FUNCTION DIS-
PLAY.

Select the required contents to be programmed
{operating frequency, repeater information,
etc.).

Select the tuning step, 1MHz or programmed

step with [TS].

¢ “TS"” appears when the 1MHz step is selected.
“TS" does not appear when the programmed
step is selected.

Rotate the TUNING CONTROL to select the
desired frequency.

Push {DUP] once for —duplex or twice for
+duplex.

e Either of the following indicators appear on
the FUNCTION DISPLAY.

“DUP-"" : Transmit freq,
= Receive freq. — Offset freq.
“DUP” . Transmit freq.

= Receive freq. + Offset freq.

Push [SET] to access SET mode.

To select the subaudible tone setting display,
push [SET] several times until “TONE”
flashes on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired tone frequency.

Push [T/T.SQL] to turn a
subaudible tone ON

““TONE" appears on the
FUNCTION DISPLAY.

Push and hold [MW] until three beeps are
emitted from the speaker,

e Memory writing has been completed. To
check the contents, push [VFO/M].



7-2 MEMORY MODE

1)

2)

3)

2

The transceiver has 20 memory_channels. Each
memory channel independently stores a frequency,
duplex condition, offset frequency, subaudible
tone frequency (U.S.A. and' Asia versions) and

the Memory Skip function.

Select the desired memory channel to be pro-
grammed. =~ LT T

Push [VFO/M] to select MEMORY mode.
e 'M’ appears on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired memory channel.

Push [VFO/M] to select VFO mode.

« "M’ disappears from the FUNCTION DIS-
PLAY.

Select the required contents to be programmed
{operating frequency, repeater information,
etc.).

Select the tuning step, TMHz or programmed

step with [TS].

¢ "TS"” appears when the TMHz step is selected.
"TS" does not appear when the programmed
step is selected.

Rotate the TUNING CONTROL to select the
desired frequency.

Push [DUP] once for —duplex or twice for
+duplex.

¢ Either of the following indicators appear on
the FUNCTION DISPLAY.

“DUP-"" : Transmit freq.
= Receive freq. — Offset freq.
"DUP’  : Transmit freq.

= Receive freq. + Offset freq.

Push [SET] to access SET mode.

To select the subaudible tone setting display,
push [SET] several times until “TONE”
flashes on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired tone frequency.

Push [T/T.SQL] to turn a
subaudible tone ON

““TONE’" appears on the
FUNCTION DISPLAY.

Push and hold [MW] until three beeps are
emitted from the speaker.

e Memory writing has been completed. To
check the contents, push [VFO/M].



7-2 MEMORY MODE

Thextransceiver has 20 memory_channels. Each
memory channel independently stores a frequency,
duplex condition, offset frequency, subaudible
tone frequency (U.S.A. and' Asia versions} and

the Memory Skip function.

1} Select the desired memory channel to be pro-
grammed. ©* ' channel 1o be prer

Push {VFO/M] to select MEMORY mode.
e ‘M’ appears on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired memory channel,

2) Push [VFO/M] to select VFO mode.

o'M” disappears from the FUNCTION DIS-
PLAY.

3) Select the required contents to be programmed
{operating frequency, repeater information,
etc.).

Select the tuning step, TMHz or programmed

step with [TS].

* “TS' appears when the TMHz step is selected.
“TS' does not appear when the programmed
step is selected.

Rotate the TUNING CONTROL to select the

desired frequency.

Push [DUP] once for —duplex or twice for

+duplex.

o Either of the following indicators appear on
the FUNCTION DISPLAY.

“DUP-"" : Transmit freq.
= Receive freq. — Offset freq.
“DUP” . Transmit freq.

= Receive freq. + Offset freq.

Push [SET] to access SET mode.

To select the subaudible tone setting display,
push [SET] several times untii “TONE”
flashes on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to select the
desired tone frequency.

Push [T/T.SQL] to turn a
subaudible tone ON

“TONE"” appears on the
FUNCTION DISPLAY.

4} Push and hold [MW] until three beeps are
emitted from the speaker.

o Memory writing has been com‘pleted. To
check the contents, push [VFO/M].



7-2 MEMORY MODE

The transceiver has 20 memory_channels. Each
memory channel independently stores a frequency,
duplex condition, offset frequency, subaudible
tone frequency {(U.S.A. and' Asia versions) and
the Memory Skip function.

1) Select the desired memory channel to be pro-
grammed. :=© T T a

Push [VFO/M] to select MEMORY mode.
o ‘M’ appears on the FUNCTION DISPLAY.

Rotate the TUNING CONTROL to sefect the
desired memory channel.

2} Push [VFO/M] to select VFO mode.

o "M" disappears from the FUNCTION DIS-
PLAY.

3) Select the required contents to be programmed
(operating frequency, repeater information,
etc.).

Select the tuning step, TMHz or programmed

step with [TS].

¢ “TS’" appears when the TMHz step is selected.
"“TS" does not appear when the programmed
step is selected.

Rotate the TUNING CONTROL to select the
desired frequency.

Push [DUP] once for —duplex or twice for
+duplex.

s Either of the following indicators appear on
the FUNCTION DISPLAY.

“"DUP-"" : Transmit freq.
= Receive freq. — Offset freq.
“DUP” ¢ Transmit freq.

= Receive freq. + Offset freq.

Push [SET] to access SET mode.

To select the subaudible tone setting display,
push [SET] several times untii “TONE”
flashes on the FUNCTION DISPLAY. '

Rotate the TUNING CONTROL to select the
desired tone frequency.

Push [T/T.SQL] to turn a
subaudible tone ON

“TONE"” appears on the
FUNCTION DISPLAY.

4) Push and hold [MW] until three beeps are
emitted from the speaker.

* Memory writing has been completed. To
check the contents, push [VFO/M].



J

Tt

@) lcom Americé, Inc.
ICOM éizfsoc s SERVICE BULLETIN

Unif Model: 1C-228 SB# 13888-001 Effective Date: _5/17/88
Serial No. Affected: 1000-1100 (NOT ALL ARE AFFECTED)  progyct Group:  AMATEUR

Background Information:

IC-228 Some units are not maintaining programed memories.

.

Technical Information:

There is a solder bridge that is missing to complete the 1ithum battery circuit,
to maintain memories. The solder bridge needs to be made if not in place.

PROCEDURE:

1. Remove the top and bottom covers.

2. Remove front panel from main chassis of radio. Necessary to unplug J6 connector
from the RX unit and connectors J1 and J2 from Main unit.

3. Locate solder pads for solder bridge, if not soldered, bridge between points A
and B. See Figure 1 .
Replace front panel to main chassis of radio.

5. Replace top and bottom covers.

FIGURE 1
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This Service Bufletin Consists of __1 ges total. Estimated time to complete is__30 Minutes Maxium
Releases: Svc aap/ EngQ;QZ Mkt_é s

THIS SERVICE BULLETIN IS TOwPROV INFORMATION ON CHANGES/IMPROVEMENTS TO EXISTING EQUIPMENT. ICOM

ASSUMES NO UABILITY OR RESPONSIBILITY FOR THE IMPROPER INSTALLATION OF THIS PROCEDURE.



SERVICE INFORMATTION
To : ALL ICOM Distributors
From : ICOM INCORPORATED. Osaka. Japan
Date :31.0ct.1988

No : 079

Dear Sirs,

-

We are sending the technical information as shown below which is for the
purpose of facilitating smoother services to your customers.
If you have questions,do not hesitate to contact us.

Subject : Modificatiom of frequency range expansion for 1C-228A/E/H
*xThis modification affected From below serial No .¥x

1C-2284 ¢ No. 02901 ~
IC-228E : No. 01501 ~
IC-228HA : No. 06301 ~
IC-228HE : No. 01301 ~

How to : See attached copies.

IMPORTANT 1!

1) After modification, the frequency range will be expanded to the maximum
frequency range that the transceiver has. However, the freguency range is
not fixed. Because the PLL lock range is not the same as all transceivers
and it depends on the transceiver.

2) We can not guarantee any specifications in the out of band regarding to
the modification.

Yours very truly,

‘service Department
Y.Matsumoto
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1 1 - INSIDE VIEWS

W TOP SIDE VIEW (MAIN UNIT)

1C1: RF power module

Antenna switching circuit
RF driver circuit

R82: High power ad;. .,R88: Tone encoder ad;. (0.85kHz}

(U.S.A. and Asia only)

R90: Max. dev. adj. {20mV input}
{U.S.A. 65mV}

R83: Low power adj.

C85: Ret. freq. adj. ———— ©  RO8: 70% dev. adj. (2mV input)

{U.S.A. 6.5mV)
DC-DC converter {30V output) L3: PLL lock voltage adj.

VCO circuit

E BOTTOM SIDE VIEW (RX UNIT)

Q3: 1st mixer ————

J2: 1st Lo onput

Q4: RF amplitier —————

1C2: AF power IC

J1: Antenna input
1C1: IF cireuit IC

————— R36: S-meter adg;.
(S3 for 1.V input)
P3: Connector for

UT-40 loption)

1C3: 8V reguiator

USRS V.

T/R 8V switching circuit

i
]
i
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B GENERAL

« Frequency coverage

e Mode

¢ Selectable tuning step
{Initial}

* Memory channels
e Antenna impsdance
e Power supply reguirement

o Current drain
(1C-228H)

s Current drain
(1C-228A/E}

o Usable temperature range
e Frequency stability

e Dimension

e Weight

B TRANSMITTER

e Output power

e Modulation system
Max. frequency deviation
s Sprious emissiens

¢ Microphone impedance

B RECEIVER
» Receiver system

e Intermediate frequency

» Sensitivity
o Selectivity

« Audio output power

e Audio output impedance

1 3 . SPECIFICATIONS

MODEL VERSION

RECEIVER TRANSMITTER

IC-28A'H U.S.A.

1138.00 ~ 174.00MH2™ 1 140.00 ~ 150.00MHz"

IC-28A/H | Australia

1144.00 ~ 148.00MHz | 1144.00 ~ 140.@‘0'»’-%1"

|

IC-28A/H 1 Asia

138.00 ~ 174.00MHz™ 145,00 ~ 150.00MHz”

1C-28E/H Europe

1 144.00 ~ 146.00MHz [ 144.00 ~ 146.00MHz

1C-28E/H ltaly

’ 140.00 ~ 150.00MHz" 140.00 ~ 150.00MHz" |

i
1
i
|

* Specifications apply to 144.00 ~ 148.00MHz only.

F3 (FM)
5,10, 15, 20 and 25kHz

(U.S.A. Australia, Asia versions)

12.5 and 25kHz
{Europe, ltaiy versions)

20 plus a call channel

500
13.8V DC £15% (negative ground)
Receive 450mA {standby)
A {max. audio output)
Transmit 3 EA (LOW)
9.5A (HIGH)
Receive 450mA {standby)
800mA {max. audio output)
Transmit 3.0A (LOW)

6.0A (HIGH)
-10°C ~ +60°C
+10ppm (= 10°C ~+60°C)

1C-228H
1C-228A/E
(Projecticns not included)

1C-2284 1.1kg;

28H

140mmi{W)} x B0mmi{H) x 159mm{D}
140mm{W) x 50mm({H) x 137mm{D)}

1C-228A/E 0.85kg

2281  45W (HICH), 5W (LOW)
-228AE 28W (HIGH], BW (LOW)

Variable reaciance frequency modulation

+5kHz
Less than —60dE
60002

Double-conversion superheterodyne

st 17.2MHz
2nd  455kHz

0.18uV for 12dB SINAD

More than 15kHz/—6dB
Less than 30kHz/—60dB

L

More than 2.4W at 10% distortion with an 8£2 load.

802



O v SERVICE BULLEE_&N

l( :O Bellevue, Washington 98004
(206) 454-7619

Unit Model: _1C-228 SsB# 13888-001 Effective Date: _5/17/88
Serial No. Affected: 1000-1100 (NOT ALL ARE AFFECTED)  proguct Group: _ AMATEUR

Background Information:

1C-228 Some units are not maintaining programed memories.

.

Technical information:

There is a solder bridge that is missing to complete the 1ithum battery circuit,
to maintain memories. The solder bridge needs to be madé if not in place.

PROCEDURE:

1. Remove the top and bottom covers.

2. Remove front panel from main chassis of radio. Necessary to unplug J6 connector
from the RX unit and connectors J1 and J2 from Main unit.

3. Locate solder pads for solder bridge, if not soldered, bridge between points A
and B. See Figure 1 .
Replace front panel to main chassis of radio.

5. Replace top and bottom covers.

FIGURE 1

1C-228 Front Panel Board

Board Edge
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This Service Bulletin Consists of __1 ges total. Estimated time to complete is_ 30 _Minutes Maxium
Releases: Svc_f§z K Eng( i% Mkté ;
THIS SERVICE BULLETIN IS TO PROVIPE INFORMATION ON CHANGES/IMPROVEMENTS TO EXISTING EQUIPMENT. ICOM

,ASSUMES NO LIABILITY OR RESPONSIBILITY FOR THE IMPROPER INSTALLATION OF THIS PROCEDURE.
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TECH.SIGNATURE

IC0M AMERICR, INC.
Bellevue Service Facility
2380 — 116 th Avenue N.E.
Bellevue, Washington 28004




icom America, Inc.

2380 - 116th Ave. N.E.
) Bellevue, Washington 98004 TI
{ (206) 454-7619

1C-228 A/H B 13889002 Effective Date: 5-1-89

AMATEUR

Unit Mode!:

Serial No. Affected; AL Product Group:

Background Information:

Some users complain of 'dampend' S-meter response at low ambient temperatures.

Technical Information:

Perform following modification of the S-meter circuit for improved response:

PART ' CHANGE ' - NEW PART

AFFECTED 10 NUMBER

8.2K/R20 915-01112

R-33 15K/R20
39pf/50V 918-01643

Cc-8 120pf/50V

e

Detailed Procedure:

1. Locate main board.
2. Replace affected components
3. Test unit at low temperature.

4. Replace covers and return to service.

30 min.

1
'nis Service Bulletin Consists of ________ pages 1otal. Estimated time to complete is
Releases: Svc /74" Eng ;4{)2. Mkt

THIS SERVICE BULLETIN IS TO PROVIDE INFORMARON ON CHANGES/IMPROVEMENTS TO EXISTING EQUIPMENT.
ICOM ASSUMES NO LIABILITY OR RESPONSIBILITY FOR THE IMPROPER INSTALLATION OF THIS PROCEDURE.
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INTRODUCTION

DANGER

This service manual describes the latest information for the
IC-281H 144 MHz FM TRANSCEIVER at the time of publi-
cation.

VERSION NO. VERSION SYMBOL
#02 Furope EUR
#03 ltaly ITA
405 U.S.A. USA
#06 Korea . KOR
#07 Australia ALS
408 Asia  SEA

NEVER connect the transceiver 1o an AC outlet or to a DC
power supply that uses more than 16 V. This will ruin the
fransceiver.

DO NOT expose the transceiver to rain, snow or any lig-
uids.

DO NOT reverse the polarities of the power supply when con-
necting the transceiver.

DO MOT apply an RE signal of more than 20 dBm (100
mwW) to the antenna connector. This could damage the
transceiver’s front end.

ORDERING PARTS

REPAIR NOTES

Be sure to include the following four points when ordering
replacement parts:

1. 10-digit order numbers

2. Component part number and name

3. Equipment model name and unit name

4. Quantity required

<SAMPLE ORDER>

1110003460 1C LA4422 iC-281H  MAINUNIT & pieces
8810003100 Screw OHM2.6x5ZKBS 1C-281H  Topcover 10 pieces

Addresses are provided on the inside back cover for your
convenience.

1. Make sure a problem is internal before disassembling

the transceiver.

DO NOT open the transceiver until the transceiver is

disconnected from its power source.

3. DO NOT force any of the variable components.  Turn
them slowly and smoothly.

4. 1O NOT short any circuits of electronic paris. An insu-

lated tuning tool MUST be used for all adjustiments.

DO NOT keep power ON for a long time when the

fransceiver is defeclive.

6. DO NOT transmit power into a signal generator or a
sweep generator.

7. ALWAYS connect a 40 di3 1o 50 dB aitenuator between
the transceiver and a deviation meter or specirum ana-
lyzer when using such iest equipment.

8. READ the instructions of test equipment thoroughly

hefore connecting equipment to the transceiver.

)

o
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GENERAL

= Frequency coverage (MHz)

Mode

Tuning step increments
Number of mernory channels
Power supply requirement
Current drain (at 13.8 V DC)

H B & & B

Antenna impedance
Usable temperature range
Frequency stability
Dimensions

&

Weight

TRANSMITTER

e Qutput power

e Modulation system

e Microphone impedance
e Max. frequency deviation
& Spurious emissions

RECEIVER
e Receive systern
e Sensitivity

» Intermediate frequencies

s Squelch sensitivity (at threshold) :
e Spurious response rejection
e Audio output power

s Audio output impedance

Frequency coverage (Miz)

Yersion
YHF

UHF (Rx)

U.S.A. 144.00-148.00

440.00--450.00

Australia 144.00--148.00

430.00--440.00

144.00-148.00

s 430.00-440.00
ASla Bk 136.00-174.00°) 0
Korea 144.00-146.00 4365.076-440.00
Europe 144.00-146.00 430.00--440.00
ltaly 144.00-148.00 400.00-479.00%

{(Rx: 136.00--174.00™)

o VHF

* Guaranteed 144-148; ** Guaranteed 430-440.

o FM{F3)

25,10, 12.5, 20, 26, 30 or 50 kHz
. 60 regular, 2 call, 10 scratch pads and 12 scan edges
2 13.8 VDO 15 % (negative ground)

: Transmit High 10.5 A
Mid 55A

Low 4.0 A

Receive Max. audio 1.0A
Stand by 0.8 A

o 50 Q (nominal)

o ~10°C 10 +60°C (+14°F {0 +140°F)
o 10 ppm (~10°C to +60°C)

C 140 (W) x 40 (M) x 171 (D) mm; 5.5 (W) x 1.6 (H) x 6.7 (D) in

(Projections not included)

© 930 g (2.1 1b)

© High 80w
Mid 10w
l.ow 5W

: Double-conversion superheterodyne
Less than 0.16 pV for 12 di3 SINAD
Less than 0.2 pV for 12 dB SINAD

UHF
ist 30.85 MHz
2nd 455 kHz
Less than 0.13 pV

. More than 60 di3
+ More than 2.4 W at 10% distortion with an 8 € load
C4i08Q

Al stated specifications are subject to change without notice or obligation.

: Variable reactance frequency modulation
1 6000

© 5.0 kHz

. Less than 60 dB




o MAIN UNIT

Reference crystal
(X1: CR-489 12.8 MHz)

+8 V Regulator
1C8: TA7T8MOBP

IC11: LA4422

;

AF arriplifier ot

{

PA module
1C2: SC-1091

APC output
Q13: 2581135

~ VHF 1st RF amplifiers
QR1: 28C4405
Q57: 2504403
(located under side of this point)

S5 JHE 15t RF amplifier
Q41: 38K166-2
(located under side of this point)

2nd LO crystal
X2: CR-478 30.385 MHz

N2

VCO-A and
VCO-B boards

LOGIC UNI




3-1 RECEIVER CIRCUITS

3-1-1 ANTENNA SWITCHING CIRCUIT
(MAIN UNIT)

while receiving and a resonator circuit while transmitiing.

The circuit does not allow transmit signals {o enter receiver

circuits.

WHE CHRCUIT
Received signals enter the anlenna connector and then
pass through the low-pass filter (L11, 112, €60, C61), the
714 1\/m= antenna switching circuit (D16, D17, .20, L.21,
v er (Q21,

C102, C264) and are then applisd i
(.gw)_

UHF CIRCUIT

Received signals pass througl the high-pass filier (G189~

C191, €265, €266, 1.37, 1.38) 0 suppress VHE band sig-
nals. The fillered signals are applied to the RE amp{if'@r
(Q41) through thc antenna swiiching circuit (D2 /), low-pass
filter circuit (L.30, L31, C172-C174) ”mzi Righ-pass fiter cir-
cuit (C169-C170, L..QQ).

3-1-2 RF AND 187 MIXER CIRCUITS

The st mixer circuit converts the receved signal 1o g fhed
fraquency of the st IFF signal with & PLL cuiput frequency.
By chianging the PI__.‘. frequency, oy the SOLENTY
witl be passed through a pair of crysial fil

anira |

stage of the 1st mixer.

YHF CIRCUT
The signals from the antenna switching circult are pas
through the tunable band-pass filter {314, 118, CB8) ay

amplified at the RF amplifier (G21, QE7:. The amplified si
nals are again passed hxouqh the tunable band-pass hller

(L16, L17, D11, D12) and applisdg 1o the Tst mizer {318}
The signals are then mwd with & 18t LO signal commg
from the VOCO-A board to produce & 30.85 MMz 1stiF sig-
nal. The 1st IF signal is passed through a ;3 air of crysial 8-
ters (F11) and is then applied to the IF amplifier ((318).

LHEF CIRCUIT

UHF signals are amplified at the RF amplifier (QQ41, 1C6),
and are mixed at the Tst mixer (Q40) with a 1st LO signal
coming from the VCO-I3 board to produce a 30.85 MMz 1st
Ii= signal.

31-3 2ND I AND DEMODULATOR CIRCUITS
The 2nd mixer circuit converts the 1st IF signal to a 2nd It
signal. A double superheterodyne system (which converts

e antenna switching circuit functions as a low-pass filter

s al the nexl

receive signal twice) improves the image rejection ratio and
oblains stable receiver gain.

The 1st IFF signal from the crystal filter (FI1) is amplified at
Q18 and applied to a 2nd mixer section of 1C5 (pin 16).
The signal is then mixed with a 2nd LO signal for conver-
sion to a 455 kHz 2nd I signal.

[C5 contains
quadrature detector, S-metar detector and active filter. The
local oscillator section generates 30.395 MHz using X2.
The 2nd {F signal from the 2nd mixer (IC5 pin 3) passes
Lhrough ceramic filters (Fi2) to remove unwanted hetero-
dyred frequencies and fix & passband width. [t is then
d at the limiter amplifier (IC5 pin 5) and applied to
ihe guadrature detector (108 pins 9-11 and X38) to demodu-
iate the 2nd IF signal into AF signals. The Al signals
{detector signals) are cutput from: pin Q.

the 2nd m'xer local oscillator, limiter amplifier,

FM DETECTOR AND SQUELCH CIRCUITS

1 ;na LO signal loX3

3 &3 Ceramic
30.395 MMz ¥ discriminater

1C5

’;j ........ A gy | 1,:3% [
joe ps Sial signal
[T i the CPU

AN it Det QUL SigNal
to the AF amplifier
(1C11)

s;gre,q;

3-1-4 AF CIRCUIT (MAIN UNIT)

The AF CUT signals from 105 {pin 9) pass through the AF
switeh {231) and are amplified at the active filters (Q33
HPE (34 LPFY Those signals pass through the detector
mute switch ((G38), and are adiustad with the volume control
at the SW-A board.

The AF amplifier IC11 amplifies the signals to a sufficient
level to drive the speaker. The AF mute switch (Q47) turns
ON to cut the signal to be input to the AF amplifier (IC7)
during transmission.

The AF OUT signals from the VR1 line are also amplified at
the AF amplifier (LOGIC unit Q1) to output AF signal from
the microphone connector.



3-1-5 SQUELCH CIRCUIT

{(MAIN and LOGIC UNITS)
A squelch circuit cuts out AF signals when no RF signals are
being received. By detecling noise components in the AF
signals, the squelch circuit turns the AF mute switch OFF.
A portion of the AF signals from the FM IF IC (IG5 pin 9) are
applied to the active filter (IC5 pin 8) through the noise filter
(C132, C133, R113, R114). The active filter section in 1C5
amplifies noise components of frequencies of 20 kkz and
above, and are rectified at the noise detector section in I1C5
and then applied to the trigger section in [Ch.

The trigger section in [C5 converts the reclified signals to a
“High” or “Low” signal and applies this to the CPU (LOGIC
unit IC6 pin 5) as the busy signal. When the CPU receives
“High,” the CPU outputs the mute signal through the /O
expander {C (MAIN unit 1C13, pin 7) to cut the AF signals at
the detector mute switch ((238).

Even when the squelch is closed, the AF mute switch (Q47)
is turned OFF to emit been tones.

3-2 TRANSMITTER CIRCUITS

3-2-1 MICROPHONE AMPLIFIER

{(LOGIC UNIT)
The microphone amplifier circuit amplifies audio signals
with +6 dB/octave pre-emphasis characleristics from the
microphone to a level needed for the modulation circuit.

The AF signals from the microphone are amplified at the
microphone amplifier (A5) and the limiter ampilifier (IC1a)
which has a negative feedback circuit for +6 dB/octave pre-
emphasis.

The amplified signals are applied to the splatier filter (IC1b)
to filter out RF components and then applied to the VCO-A
board (MAIN unit) as the “MOD” signal.

3-2-2 MODULATION CIRCUIT
(VCO-A BOARD)

The modulation circuit modulates the VCO oscillating signal
(RF signal) using the microphone audio signals.

The audio signals (MOD) change the reactance of D2 on
the VCO-A board to modulate the oscillated signal at the
transmitter VCO (Q1, Q2). The oscillated signal is amplified
at the buffer amplifier (3, Q4, Q5), then applied to the
drive amplifiers on the MAIN unit.

32

3-2-3 DRIVE/POWER AMPLIFIER CIRCUITS
(MAIN UNIT)

The signal form the VCO-A board is passed through the
fransmit/receive switching circuit (D2) and amplified by the
pre-driver ((Q11), driver ((312), and the power module (1C2)
in sequence to obtain 50 W (at 13.8 V DC) of RF power.
The amplified signal is passed through the antenna switch-
ing circuit (D7), ARPC detector circuit (L10, D8, DY), and low-
pass filler (.11, 112, C60, C61) and is then applied to the
antenna connector.

The collector current of the driver (012} are controlled by
the APC circuit to protect the power module from a
matched condition as well as 1o stabilize the oulput power.

mis-

3-2-4 APC CIRCUIT (MAIN UNIT)
jule (IC2) from a
mismatched oulput load and selecis High or Low cutpui

The AFPC circuit protects the power mod

power.

The ARG detector circuit (L10, D8, DY) detects forward sig-
nals and rectified The
combined voltage is at a minimurm level when the antenna
is malched at 50 O and is increased when it is rmismaiched.

signals at D8 and DY respectively.

The detecied voltage is applied to the inverting amplifier
(1C3a) to control the collector of Q12 and bias voltage of
102 {pin 2) using Q16 and Q17.

When the antenna impedance is mismaiched, (7 input volt-

age of the inverting amplifier (IC3a) increases, and the
base voltage of Q16 ana the collector current of Q13

decreases to reduce the ouiput power

. o

d Powé\x”“\%gl

Driver ™,

RF signal - sgsmodule
015/,‘» Co
|52 TXIRX
SO switch T
Inverting - Q183 3 T s 1O
amp. 1C3a ( g)" APC D7 T antenna
18 O JW\’ “““““ + - "5’ APC coniroi I
TR Qs 1
ABC
PN detector
AT P 08 DY
T8 O,@’ {“{ :; control ad
j Q17

rey




3-3 PLL CIRCUIT

A PLL circuit provides stable oscillation of the transmit fre-
quency and the receive local frequency. The PLL circuit
cormnpares the phase of the divided VCO frequency to the
reference frequency. The PLL output frequency is con-
trolled by the divided ratio (N-data) of a programmable
divider.

The PLL ICs (VHF: 11
two programmable dividers,

, RXUHF: 1C4) contains a prescaler,
and a phase delector, elc.

The entered signal is divided at the prescaler and pro-
grammable counter sections by the N-data ratio from the
CPU. The divided signals are detected on phase at the
phase detector using the reference frequency (X1, Q1, Q2:
12.8 MHz).

i the oscillated signal drifts, the phase of its frequency
Clunqe) from the reference frequency, causing a lock volt-
age change to compensale for the drif in the oscillaled fre-
quency.

VO signals are amplified at the buffer ampliﬁer and are

for UHF) or transmitter circuit (Q1, Q12).

The lock voltage is also used for the receiver tunable band-
pass filter of the VHF receiver circuit to match the filter's
cenler frequency to the desired receive frequency. The lock
voltage is amplified at the bufter amplifier Q8 and then
applied {o the tunable band-pass filter (D11, D12, D14).

VHE PLL CIRCUIT

3-4 POWER SUPPLY Cl

uIT:

3-4-1 VOLTAGE LINES

13.8 V controlled by the power swilch. When the
power is turmed ON, the “STBPLB” and “STBPLA” ars
pulied up, so that Q45 and Q46 in the MAIN unit are
turned ON.

Common +9 V is converted from 13.8 V line by the +9
V regulator (IC10), and is used for the charge pump.

+8V

Common +8 V 1s convarted from 13.8 V iine by the +8
V regulaior (1C8).

T8V

T8 V is produced from +8 V al QY and Q10 on the
MAIN unit. 1/O expander (IC12 pin 4) controls Q9 and
0.

R8B

Receive 8 V for the UHF receiver circuit. REB Is pro-
duced at G52 and Q5% on the MAIN unit using a con-
trol signal, “3RX" from the I/O expander (IC12 pir 135

R8Mm

Receive 8 V for the VHF receiver circuit. R8M is pro-
duced at Q48 and Q49 on the MAIN unit using a con-
trol signal “2RX" from the 1/O expander (IC12 pin 14).

CHYV

Corrumon 8 V for the LOGIC wiit and the {POWER]
switch. C5 V is produced at 1G14 on the MAIN unit
from external DC input directly.

Common +5 V is converted from 13.8 V line by the +5
V regulator (1C9).

e | SO S G S S S e e | | e e o s gy
Mod signal ] VCO-Aboard
irom LOGIC unit i -~ o, i
fiter Pl - o §
L.oop fiite o e, -y
1 : Buffer ™ LO amp™., TX
Rit-Ri2 . G\}__M 4 RN R—— 104 ,‘)r, e —— o A
C12-Cid 5 - Q3 @} ;/(};b/ § RF circuit
] f vCO e - 1
t oo - - I e
Chargeé)ump b o v e s o o s e s o s s |
Q3, Q4
RX
T turing voltage
swilch
Charge pump
controler
5 Q56 IC1 PLLA
. f MAIN UNIT
Phase |,..| Programmable || prescaler
detector counter
N
RL,fGIOﬂ(,L ] ]
oscillator CK
g bl . .
(\ Progdﬁ:gg:_a € <l Shift register/data laich DATA  pCPU
~STBPLA
12.8 MHz
Qt, Q2, X1




3-5
CPU {LOGIC UNITICE)

TALLOCAT

. PORT | SIGNAL . , PORT | SIGNAL
50 . SESCRIPTION
PIN NO. NAME | NAME DESCRIPTION PN NO NAME | NAME DESCRIFTION
2 ANO | UP/DOWN | Input ports for the channel selec- 41 R3ZSEGE | PIS OPT | Quiputs a DTMFE encoder power
tor from the microphone. control signal.
3 AN PTT Input port for the [PTT] switch. 42 - A5 TRANSECS - | KEYIO ~ | Input ports for the initial matrix
4 AN2 SIRFE | Input port for the S/RF meter sig- RAYSEGS | KEYI3 | and key matrix.
nal. 46 -- 89 | SEG9-SEGS2 | LP46 — | Outputs the LCD drive signal.
5 AN3 SQL Input port for the noise squelch o . ‘ l,j"d "
signal from the FM IF 1C (MAIN 90, 91 _ | Cow.CON2 | LP1, L2 ,
unit 1C5). 98 TONEC | DTMFC | Qutputs DTMF row and column
When the squelch open: High 99 TONER | DTMFR | signals.
8 OsCH - Terminals for the CPU clock.
9 08C2 —
10 RESET | RESET | Input port for the CPU reset sig-
nal.
11 X1 — Clock oscillator terminals for
12 X2 - clocktimer function.
1416 | DO--D21 8TBIT - | Outputs a strobe signal for the
STBI3 initial matrix.
17,18 D3, D4 | 8TBK1, | Outputs a strobe signal for the
STBK2 | key matrix.
19 D5 MONI SW | Inout port for the monitor switch.
20 D6 SBUSY | Quiputs a voice synthesizer con-
trol signat to activate an optional
UT-36.
22 D8 STBSP | Outputs a strobe signal for an
optional UT-36 voice synthesizer
unit.
23 D9 UNLKA | Input port for the VHF PLL unlock
signal.
When PLL unlocked : High.
24 D10/ 1 UNLKB | Input port for the UHF PLL unlock
STOPC signal.
When PLL unfocked : High.
25 DIINTO | PWRSW | Input port for the powsr switch.
26 ROO/INT 1| BACKUP | Input port for the backup signal
to save data before power is
turned OFF.
27 RO1/INT2 | DIALCK | Input ports for the channel selec-
28 RO2/INT3 | DIALUP | tor from the dial selector.
29 ROJ/ANT4 | DIALDN
30 R10/TOB | BEEP | Outputs a beep tone signal.
31 R1/TOC | STONE | Outputs a 88.5 Hz tone signal
32 R12/TOD | DIMO | Outputs 1.CD backlight intensity
33 RIJEVNB| DIM1 signals.
34 R20/EVND | STBCO | Outputs a strobe signal for the
/O expander ICs (MAIN unit,
1C12,1C13).
35 R21/SCK CK Outputs a serial clock signal.
36 R22/81 SIN Input port for the DTMFE data.
37 R23/SO | DATA | Outputs serial data.
38 R30/BEGT | STBPLA | Outputs a strobe signal to the
VHE PLLIC (MAIN unit IC1).
39 R3USEG2 | STBRLB | Outputs a strobe signal to the
UHF PLLIC (MAIN unit 1G4).
40 R32/SEG3 | STBTO | OQutputs a strobe signal for a
tone encoder and a tone squelch.




4-1 PLL ADJUST

NT

MEABUREMENT ADJUSTMENT POINT
DJUSTMENT ADJUSTMENT CONDITIONS ALUE
ADJUSTM Y UNIT LOCATION VALU UNIT ADJUST |
LOCK @ Displayed frequency: 145.000 MHz MAIN Connect the DC 20V VCO-A L2
VOLTAGE ® Receiving voltmeter to CP-A.
REFERENCE | 1 | eDisplayed frequency: 145.000 MHz MAIN l_oosely couple the| 145.000 MHz MAIN C1

FREQUENCY

@ Connect the RF power meter or a 50 Q
dummy load to the antenna connector

frequency counter
to the antenna

@ Transriting connector.
4-2 RECEIVER ADJUSTMENT
MEASUREMENT ADJUSTMENT POINT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
s ! © UNIT LOCATION UNIT ADJUST
SENSITIVITY | 1 | @Displayed frequency: Center of each band MAIN Connect the DC Maximum MAIN Adjust in
@ [SQL] control : Max. COW voltrneter to CP-B. | DC voltage sequence
®[R138] : Max. CW .19, L17,
& Connect the 35G to the antenna connec- L16, L14
tor and set as:
Level 1OV (=107 dBm)
Modulation 1 kiHz
Deviation  :+7 kHz
@ Receiving
S-METER 11  Displayed frequency: Center of each band Front LCD display 53 (4 dots) MAIN R138

@ Connect the SSG to the antenna connec-
{or and set as:

Level 1.0 pV* (=107 dBm)
Modulation : 1 kiHz
Deviation 1 +3.5 kiHz

& Receiving

panel

“ This ouiput level of the standard signal generator (S8G) is indicated as the SSG’s open circuit.

4-3 TRAN TTER ADJUSTMENT
ERAL . ) MEASUREMENT ADJUSTMENT POINT
ADJUSTMENT ADJUSTMENT CONDITIONS UNFT LOCATION VALUE UNIT ADJUST
QuTPUT i | ® Displayed frequency: Center of each band MAIN Connect the RF 50 W MAIN R62
POWER @ Qutput power: High power meter to
® Transmitting the antenna con-
2 Be sure the power supply voltage is 13.8 V riector.
2 | #Output power: Low2 8W-15W Verify
3 | @ Output power: [.ow1 35W-75W
FREQUENCY | 1 | ®Displayed frequency: Center of each band MAIN Connect the FM +4.8 kHz MAIN R93
DEVIATION @ Connect the audio generator to the [MIC] deviation reter to
connector and set as: the antenna con-
20 mV/1.0 kHz nector through the
@ Set the FM deviation meter as: attenuator.
HPF 150 Hz
LPF 120 kHz
De-emphasis  : OFF
Detector L {P-P)/2
® Transmitting
TONE @ Displayed frequency: Center of each band{ MAIN Connect the FM +0.8 kHz MAIN R185
DEVIATION @ Apply no signal to the microphone connector. deviation meter to
(USA, KOR only) & Set the tone frequency as: 88.5 Hz the antenna con-
@ Set the FM deviation meter as: nector through the
HPF 160 Hz attenuator.
LPF 1 20 kHz
De-emphasis  : OFF
Detector L (P-P)/2
® Transmitting




Standard Signal
Generator

DC power supply CAUTION: ) Attenuador FM deviation
13.8V/15A 0O NOT connect 40 di or more imeter

the signal generator
while transmiiting.

e BF power meter
k;y 80W /50 &
10 th@ . 1 Frequency
antenna e ——— SN
connector counter

R93 Frequency deviation

- HE2 output power
adjusiment adjustment

T O " ‘4._ I. O tEREL]
R185 Tone deviation Ll . : e
: IS :
adjustment I |

(USA, KOR only)

adjusiment

By

1 Beference frequency i o .
adjustment

. o
@m } R 2138 someter

. adjustrment
|WWYY5’]
1
L2 Lock voliage
adjustment
10 (VOO-A board)
[MIC]

connector

Audio generator

PTY
switch 7




(LOGIC UNIT]

FLOGIC UNITY

HEF. DRDER . ) REF, CRDER .
NG, NEE DESCRIPTION " O, BESCRIPTION
IC1 1110000960 &.1C NJMA558M(T1) R 7030003200 CRJISGEYS 100V (10 Q)
1C2 1130004670 S BU4OZ1BF-T1 R2 7030003360 ERJBGEYJ 221 V (220 Q)
) 1130004330 SAC LC7385M R3 7030003280 ERJSGEYJ 470V (47 Q)
{e2) 1110003240 510 5-8074081.-A4-T1 R4 7030003800 ERJIGEYJS 105 V (1 MQ)
1C5 1130003920 GG TCASGOF (TESSR) 15 7030003560 ERJSGEYJ 103 V (10 k)
IC6 1140004210 S.1C HDA04620832H R 7030003320 5.RE Ii‘li’\?% ERIBGEYI 101V (100 Q)
1C7 1130003760 . TC4S8F (TESSH) &1 7030003440 S.RESIETOR ERJISGEYI 102V (1 KQ)
Ha 7030003420 4. RESIBTOR ERJIGEYS 681V (880 Q)
Fg 7030003530 S.RESIBTOR ERJSGEYJI 562 V (5.6 Q)
Qi 1630003180 TRAN SISTOR 250C4211-7-TR Rio 7030003320 S.RESISTOR ERJBGEYJ 101V (100 Q)
Q2 1590001390 - 25.)144-Y (TE#SR) R 7030003680 5 ERJSGEYL 104 V (100 kQ)
Q3 1590001390 28J144-Y (VEBSH) Ri2 7030003680 ERJBGEYJ 104 V (100 k)
Q4 1580000430 TP/\N SISTOR DTCH44EU T107 13 7030003640 ERJBGEYS 473 V (47 1Q)
Qs 1630003180 STRANSISTOR 25C4211-7-TR R4 7030003410 ERJBGEYJ 561 V (560 Q)
Q7 1590001390 5 FET 25J144.Y (TE Ris 7030003680 ERJ3GEYJ 104 V {100 Q)
Q8 1580000430 S TRANSISTOR DTC144EU T107 16 7030003600 ERJBGEY 223V (22 kQ)
Qe 1590001390 SFET 250144 (TE Ri7 7030003310 REBIETOR ERJ3GEYJ 820V (82 Q)
Q1o 1530002180 5. TRANSISTOR 25C4211-7-TH Rig 7030003320 TR ERJSGEYJ 101V (100 Q)
Qi 1530003180 SANSISTOR 28C4211-7-TR Rig 7030003560 ER IBTOR ERJBGEYJ 103V (10 KQ)
Q12 1590001390 ) 26J4144-Y (TEH R22 7030003680 5. 1BTOR ERJBGEYJ 104 V (100 kQ)
Q13 1590001390 FE 28J144-Y (TEGHR) F2a 7030003380 G BTOR CRISGEYJ 391 V (390 Q)
Qi4 1690000430 S TRANSISTOR DTC144EL T107 RES 7030003680 S.RESIBTOR JAGEYL 104 V (100 kQ)
Qis 1630003180 STHRANSISTOR 2ECA-Y-TR Fag TORGORBTED 5 REBIBTOR CRJBGEYJ 224 V (220 kQ)
Q16 1690000430 S THANSIBTOR ITC1a4EU T107 27 7030003730 5 REREBTOR ERJSGEYJ 274 V (270 Q)
Q17 1530003180 S TRANSIETOR 2 \:( 4211-7-TR R&g TO30003790 SRESIBTOR ERJZGEYS 824 V (820 Q)
Qig 1510000880 STRANSIETOR 2HAI622-6-TR FEg 7030003320 5 REBISTOR 10TV (100 Q)
Qig 1630002840 S TRANSIRTOR 25C4116-Y (TEGSR) B30 7030003880 5 RESIETOR SEY 104 V (100 1Q)
Q20 1820000850 S.TRANSIGTOR 2HB1201-8-TH 31 7030605710 5 RESIETOR ERISGEYJI 184V (180 W
Q21 1530002840 STRANSIRTOR 26C24116-Y {TEGSEY R32 TOB0GLEE50 SRESIETOR ERJIGEYS 822V (8.21Q)
Q22 1530003180 STHANSIETOR 25C4211-7-TH 33 730003880 5 RESISTOR ERJGGEYS 104 V (100 k)
Q23 1530003180 S TRANGIBTOR 26CA211-7-TH Figa 7030003720 S RERISTOR ERJBGEYJS 224 V (220 Q)
Q24 1590001390 S FET 280144-Y (TESSF) R%1 7030003640 SREBIBTOR ERIBGEYJ 473V (47 1Q)
Rag FUBGIBTEG 5 Rifif””ﬁi‘w ERJAGEY) 224 V (220 Q)
R37 7030003870 S RERIBTOR ERJBGEYJ 823 V (82 &%)
1 1790001000 S.ZENER MABOG2-1L{TX) a8 7430003560 S.RESIBETOR ERJBGEYJ 103V (10 1Q)
02 1750000260 S.MOnE TREISZ (TFHY) 139 TO30003580 S.REBIETOR ERJIGEYJ 153 V (L: l@)
D3 1750000260 S.DIGDE 186352 {THH) 40 7030003580 S.RESIETOR ERJSGEYI 153V (15 KQ)
D4 1750000270 S.DIONE 155301 {TE&ER) R4 7030003870 S.RE ERJIBGEYS 823 V (dz kQ)
D5 1750000270 5.DIODE 155301 {TERSF) 42 7330003670 CRJIBGEYJ 823 V (82 1Q)
D6 1750000270 S.DIODE 188301 (TEa5R) 43 THA00CE440 G REZIBTOR ERJSGEYJ 102V (1 kQ)
D7 1750000270 5.DIODE 158301 {TEEER) R4 7U3000E87G S RESIETOR ERJIGEYJ 823 V (82 1Q)
Da 1750000270 S.DIOGE 155301 (TEasH; fa5 7030003540 S RESIBTOR YJ 682V (6.8 K2)
Do 1750000260 5.DIODE 188352 (TPH3) H4n TOBOCLE440 SHESIBTOR Y102V (1 Q)
(EUR, USA) Ha7 7030003560 LS RESISTOR ; EYJ 103V (0 KKS)
D10 1750000260 5.DIODE 188352 (TPH3) R4y 7030003680 S REBISTOR CRJBGEYI 104 V (100 KQ)
(EURLITA USA, SEA) 49 7030003620 S RESIBETOR : l(,.EYJ 3’%’% V {33 KQ2)
i1 1750000260 5.DIODE 188552 (TPHa) F5e 7030003520 S.RESIBTOR 4.7 1Q)
(EUR, USA, SEA) 8 7030003440 SHRESISTOR s (11Q)
12 1755000260 S.DIODE 155352 (TPH3) FER 7330003640 G RESISTOR EF JS()l;YJ 473V (4T Q)
(FURITA. USA HE3 TU3GO03I740 SRESISETOR ERJISGEYJ 334 V (330 1K)
Di3 1750000260 5.010DE 158352 (TPHS) F54 7030003680 S RESIBTOR ERJSGEYJS 104 V (100 kQ)
(ELIR, USA, AUS, SEA) 55 IRBGGHAGB0 5 RESIETOR JIGEYS 104 V (100 Q)
14 1750000260 S.DIODE 155252 (TPH3) fRac] TORGONLAEE0 S HESIBTOR JIGEYJS 104 V (100 kQ)
(EUR, AUS) RET FU3GHO3880 SHERETOR JBGEYJS 104 V (100 1Q)
D15 1750000260 5.DIODE 165952 ( FHB} R58 7030003680 S.RESISTOR ERJIGEYJS 104 V (100 Q)
D16 1750000260 5.DIODE 158 (T#H3 59 7030003680 S.RESIZTOR ERJSGEYJ 104 V (100 kQ)
EURITA, USBA, 8EA) Rl 7030003800 Sﬁﬁﬁ}?%?@ﬁ ERJEGEYL 105V (1 MQ)
D17 1750000260 E.0100E 188352 (TPHJ) a1 7030003760 SHERIBTOR ERJSGEYJS 474 V (470 kQ)
(KOR, ALIS, SEA) Re2 7030003600 SRESIBTOR ERJBGEYJ 223 V (22 ‘&Q
Dig 1750000260 S.DIODE 166352 (TPH3) Re3 7030003560 S.RESIETOR ERJAGEYS 103V (10 Q)
(KOR) a4 7030003480 5 HRESISTOR ERJBGEYS 222 V (2. 2 K(?
D18 1750000260 S.DIODE 155352 (TPH3) H65 7030003680 S.RESISTOR ERJSGEYJS 104 V (100 kQ)
(ELIF, ITA, KOR) Rer 7030003640 S.RESISTOR ERJIGEYJ 473V (47 l@)
a8 /0'3()005640 S RESISTOR : EYS473V (47 1Q)
oo S.RESISTOR ERJIGEYJ 471V (470 Q)
Xi 6050006020 KTAL CR-288 Hro S.RESISTOR ERJIGEYS 224 V {220 1Q)
X2 6060000520 5. .CERAMIC CSAC2.00MGC200-TC R7i 7030003640 S5 .RESISTOR ERJSGEYJS 473V (47 kO)
X3 6050005801 XTAlL DS-VT200 (32.788kHz) R72 7030003640 ISTOR ERJSGEYJ 473 V (47 1Q)
Bi3 7030003440 JESISTOR ERJSGEYJ 102V (1 k(.))
74 7030003680 ESIBTOR ERJSGEYJ 104 V (100 Q)

&.=8Surface mount




ILOGIC UNITY

HLOGIC UN

3T

A
F;%j' 0::%@ DESCRIPTION *:f;if 2 Z’?R DESCHISTION
175 7030003760 5’ RES I\JTOF\ ERJBGEYJ 474 V (470 kQ) 4030008830 S5.CERAMIC CI808 JF 101042 T-A i
R76 7030003800 s Pf 5)1‘ b B J 105V (1 MQ) 4030009490 308 03 1TH 821K T-A |
R77 7310003560 RV-220 (RHOBAVAJS )223 4030008650 [ i\"()a JBOTH 332K T-A
R78 7030003840 E”?? H("FY’ 25 V(2.2 MQ) 4030008740 SLOH 8200-T-A
)79 7030003680 fﬁ RESISTOR - YJ 104 V(100 K2} 4030008750 " St 101d-T-A
R80 7030003840 SSISTOR V(2.2 MQ )) 4030008880 C2012 0¥
ka1 7030003680 SA ESISTOR (100 1) 40300086 C1608 JF 10 1042-T-A
Re2 7030003680 8. DR 54G?YJ 1()4 V (100 1Q) 4030008830 C1808 JF 1C 1047-T-A
Re3 7030000180 S RESISTOR M( RIDEZHI 22 Q (220) 4030008830 CIi608 JF 1C 1042-T-A
R34 7030000060 S, oio TOR MORIOEZHI 220 (dlid) 4030008630 CHe0R JF 1C 10472-T-A
R8s 7030000080 S, MORITOEZRHS 2.2 Q (2R2) 030008630 1608 JF1C 104Z-T-A
R8s 7030000180 &, MCRIGEZMI 220 (2 {220) 45500029 TESVA 0J )'”ﬂ\/ﬂ -8l
Ra7 7030001170 s MORSOJZHS 220 Q (221) 4030008630 C i'ﬁ()gﬁ JE 2T
R8s 7030003490 S.RE PR J3GEY) 272V (2.7 k) A03000HE30 SRAMIC 1608 JF
R8s 7030003450 & : YJ 122 ( 2 k\j) 4030008630 CRAMIC CH)OS) JF1C 1047
ROO | 7030003600 | & RESISTOR SEY 223V (22 kD) 4030007080 LAMIC C1608 CH 1H 390J-T-A
Mot 7030003680 5 RESISTOR YJ 104 V (100 kQ) 4030007070 RAMIC Ci608 CH 1H 3304-T-A
Rg2 7030003650 AEYJ 563V (58 kQ) 4030008830 C16808 JF 1C 1042-T-A
Raa 7030003680 § JioaV (100 l{O 04 A0300¢ C1808 JF 1C 1042-T-A
Ros 7030003640 YJ 473V 47 ‘«3) [$F2:3 A0200¢ CIS08 JF1C 10 T-A
el 7030003640 .YJ 175V {47 }Q) S48 4030008630 01808 1C 1042-T-A
97 7030003640 JAT3V (47T K) 3 4030008630 C1804 JF D A0472-T-A
R9&g 7030003640 ESISTOR ;YJ AV (47 k@) , 4030008820 C1E08 JF 1C 104272-T-A
R9g 7030003640 SRESISTOR JATIV (47 ) 4030007090 CTH608 CH IH4A704-T-A
R100 7030003580 SRESISTOR ERIBGEYS 103 \/ (i0 kQ ) AQ30007100 C1608 CH 1H 580J-T-A
R102 7030003360 . TOR J 221 (’)’)ﬁ Q) 4030007030 C1e08 CH iH 150J-T-A
R103 7030003580 SRESBISTOR SRJAGEY. 1 103V (101Q) 430300070'30 &SGR C1608 CH 1H 1503-T-A
104 7030003740 S, RE“O(PTGQ 34V ('3'3() k\?) S830 5. RAMIC C1608 JF 1C 10472-T-A
R105 7030003480 SRESISTOR iY 2 22V (2.2 kﬁ)) SCERAMIC 01608 B 1H 202K T-A
106 7030003620 i Y4 333V (33 KY) CR012 B 18 473K-T-A
Ri107 7030003500 GEYJ 332V (3.3 WG2) 201 318 473K T-A
1108 7030003500 Y332V (3.3 KQ) 4030005090 C2012 8 1M 225K-T-A
1109 7030003550 BRI (ﬂ ? (Q 4030008830 CIB08 JF 1C 10472-T-A
R110 7030003640 SSIBTOR Y ATIV (47 Q) CHa 4030008530 C1808 JF 1C 1042-T-A
Riti 7030003740 ‘o q{“ SISTOR Y4334V (3 qO 'KQ) CH0 4030008830 CIe08 JF 1C 1042-T-A
Ri12 7030003680 SRESISTOR SYJ 104V (100 KY) 81 4030008780 C2012 X7R 1C 104K-T-A
OITA, KOR, ALIS, SEA) oez 4030008830 1608 JF 1(" 10472-T-8
113 7030003560 SRESISTOR 3 GEYJ 103V (10 kQ) a3 AGI0GL8830 Cia0g JF 1C 10427~ [ A
(ELEITA, KOR, AUS, 3EA) 4030008830 « 608 JF 10 i
Ri14 7030003320 HES le() ERJSGEYI 10TV (100 Q) 4030008630 S.CERAMIC Ci608 JF -
R115 7030003640 FEYS ATV (47 K 4030008630 S.CERAMIC C1808 JF1C 1042-T-A
Rii6 7030003580 GEYJ 103 (1 [ARN¢] ) 4030008630 5 CERAMIC Cia0s JF 1C 1047-T-A
Ri117 7030003560 u")TO J103V (i0 RQ) 4030008630 5 Ci608 JF 1C 10472-T-A
R118 7030003640 S.RESISTOR SYJ 473V (47 'G’)) 4030008630 Cl608 JF 1C 1042-T-A
R119 703000358¢ 5. SISTOF EYJA103V (10 k) 4030008630 C1808 JF 1C 104 -A
R120 FU30003680 S RESISTOR YJ 104 V(100 Q) $ Qo870 CIis08 &L 1M 470J-T-A
Ri21 70300063800 S.RES]STC’H Y3105V (1 MQ) 4030008830 RAMIC C1808 JF 1C 1042-T-A
Ri22 7030003670 AR VIRV (82 k@) 4030008630 AMIC CI808 JF 1C 1047-T-A
1123 7030003680 JBGEYS 104 V (100 kQ) 4030006710 TAMIC Cie08 SL 1M 470)-T-2
124 7030003870 Y aiz v (82 kO ) £030008630 K IAMIC Ci808 J& S 1047-T-A
4030008830 R RAMIC CI808 JF 1C 1042-T-A
4030008730 AMIC 1608 S 1H 470J-T-A
C1 4030006860 S.CERAMIC Cis08 JB 1H 1021 T-A ‘ 4030008830 S.CERAMIC C1808 JF 1C 1042-T-A
2 4030006860 S5.CERAMIC Cls08 J8 1H 102K T-A 4030006710 3 AMIC C1608 S 1H 4700-T-A
C3 4030006860 ERAMIC CIa08 8 1H 102K-T-A 4030008830 5.CERAMIC C1608 JF 1( 104 /-T*/v\
s 4030006860 | 5. CERAMIN C1808 JB 1H 102K T-A 4030008630 | 8 CERAMIC C1608 JF T
<6 4030006880 5.CERAMIC 1808 .08 1M 102K-T-A 4030008650 S.CERAMIC C2012 JF
C7 AQ30008630 S.CERAMIC C1808 W& 1C 1042-T-A - 4030008830 S.CERAMIC C1608 Jf
8 4030008630 S.CERAMIC C1608 JF 1C 1047 T-A a4 4030008 S.CERAMIC C1808 JF
C9 4510005300 S.ELECTROLITIC  F \/1/\/"\3 0P
C10 | 4030008680 | 5.CERAMIC 012 JF 10 1052-T-A
Ctt 4030008680 5. CERAMIC CR012 GF 1C 10572 T-A | BT 3020000210 LITHIUM HBR2032-1F2
ciz | asi0005600 LECTROLITIC  ECEVICS100SR f
C1s | 4030006860 | S.CERAMIC 1608 JE 1H 102K-T-A
Cila 4030008860 8. RAMIC C1608 JB iH 102K T-A 5080000 3 LAMP HG-TR10A-RE
Cis 4030008830 S.CERAMIC CI808 JF 1C 1042-T-A 080000350 LAMP S-7219A-RE
cie 4510005600 LECTROLITIC  ECEVICE1008R 50 “?U(J‘)()'} 30 LAMP HRS-7219A-RE
Ci7 | 4030008630 | 5.CERAMIC C1608 JF 1C 1047-T-A 000330 | LANS HRS-7219A-RE
c1s | 4030006860 | S.CERAMIC C1808 JB 1H 102K-T-A 5030001050 | LOD FTD-12578AAH
C19 4030008660 S.CERAMIC C2012 48 11 333K
C20 | 4550000460 | STANTALUM TESVA 16 105M1-5
C21 4030008680 S.CERAMIC C2012 3F 10 105 - W3 7030003860 FRISGE JPW Y
Cz2 4030007020 S .CERAMIC C1608 CH iH 1204-T-A Wa FO30003880 JPW YV
C23 40300064860 S.CERAMIC Ci808 3B 1+ 102K-T-A W5 7030003880 F"V\/ V
C2a 4030008680 S.CERAMIC 02002 JF 1C1052-T-A WE 7030003880 f) QUMV“ 8]
c25 4030008830 S.CERAMIC G808 JF 1C 10472-T-A W7 712000033 JUMPER

So=5Suiface mount



[LOGIC UNIT] IMAIN UNIT]

E*;‘g‘ 5’%%@ DESCRIPTION g’;%j' Gig@ DESCRIPTION
Ws 7120000380 | JUMPER JPW 01 R-01 Ici8 1130003710 | S.IC TC4S71F (TESSR)
We 7030003860 | SJUMPER ERJIGE JPW V
W10 7030000010 | $.JUMPER MCR10EZH] JPW (000)
Qf 1530002560 | $.TRANSISTOR  25C4403-3-TR
Q2 1530002560 | S.TRANSISTOR  25C4403-3-TR
Ji 6450001470 | CONNECTOR 95003-2881 Q3 1530003010 | $. TRANSISTOR  2SC4117-GR (TF85R)
42 6570012690 | CONNECTOR 53020-0810 Q4 1530003010 | S.TRANSISTOR  28C4117-GR {TE85R)
J3 6510012670 | CONNECTOR 52022-3010 Q5 1560000530 | S.FET 2SK880-GR {TE#5R)
J4 6510016160 | S.CONNECTOR  52465-1090 Qs 1530002840 | S.TRANSISTOR  25C4116-Y (TE84R)
Js 6510016160 | S.CONNECTOR  52465-1090 Q7 1580001540 | S.TRANSISTOR  UMD6 TL
Qs 1560000530 | S.FET 25K880-GR (TES5R)
Q9 1510000680 | S TRANSISTOR  28A1734 (TE12R)
S 2260001890 | S.SWITCH SKQDPA [LOW] Q1o 1560000430 | S TRANSISTOR  DTC144EU T107
$2 2260001890 | S.SWITCH SKQDPA  [SETLOCK] Qti 1530002340 | S.TRAMSISTOR  25C2054-T2B
$3 2260001890 | $.5WITCH SKODPA  [DTMF] Q12 1330002340 | S TRANSISTOR  25C2954-T2B
s4 2260001890 | $.SWITCH SKODPA  [5PCH-MW] Qi3 1520000390 | TRANSISTOR 2SB1135 R
85 2260001890 | S.SWITCH SKQDPA  [VIMHzZ) Q4 1590000430 | S.TRANSISTOR  DTC144EU T107
$6 2260001890 | S.SWITCH SKQDPA  [M/CALL] Qis 1590000430 | STRANSISTOR  DTC144EU T107
87 2260001890 | S.SWITCH SKQDPA  [BAND] Q16 1530003180 | S TRANSISTOR  25C4211-7-TR
S8 2260001890 | S.SWITCH SKODPA  [DUP] Q7 1590000430 | 8. TRANSISTOR  DTC144EU T107
Q18 1530002920 | S.TRANSISTOR  2804226-T2 B25
Qi9 1580000480 | S.FEY 3SK184-8 {TX)
£Pq 0910041072 | PCB B 40668 420 1590000430 | S.TRANSISTOR  DTCI44EU T107
EP4 8930031680 | LCD CONTACT SRCN-1346W Qzi 1530002570 | S TRANSISTOR  25C4405-3-TR
22 1530002940 | S.TRANSISTOR  2504228-T2 Fidd
//:)/i - [} ﬂg/"wﬁ Q23 1590000660 | S.TRANSISTOR  DTC1447ii 7107
ns L7 /5y ) Q24 1530003010 | S.TRANSISTOR  28C4117-GF (TESSR)
[SW-4 BOARD] / - f '““)‘{:' o) 1530003010 | S TRANSIBTOR  25C4T117-GR (TE5R)
oy P ) ‘ Q26 1530003010 TRAMBISTOR  2SC4117-GR (TES5R)
NG N, DESCRIPTION Qa7 1530002840 | S.TRANSISTOR  28C4116-Y {TEE5R)
- Q28 1590001540 | S.TRANSISTOR  UMDG TL
R 7210002380 | VARIABLE TPYBDO0A-10KBI0KAZOF 7129 1560000530 | $.FET 25K880-GR (TES5R)
(1481) [VOL - 501 Q30 1590001390 | S.FET 28J144-Y (TE&5R)
P Q31 1590001390 | S.FET 254144-Y (TESSR)
Ji 6510016080 | S.CONNECTOR  53309-1090 7 %6 - joieg | ooz 1590000430 | S.TRANSISTOR  DTC144EU F107
033 1530003180 | S TRANSISTOR  28C4211-7-TR
£P1 0910041041 | PCB B 4120A e 034 1530003180 | S.TRANSISTOR  28C4211-7-TR
e o e Q35 1590000430 | S TRANSISTOR  OT0144FU T107
DI OTNLTT e e e e
. < : . i3 5800 ¢ 5.FE 26, Y {TE8S
ISW-B BOARD] Q39 1590000430 | 5. TRANSISTOR  DTQ1448
P Q40 1580000480 | S.FET 3SK184-G TX
s;z {}ii@ DESCRIPTION a4l 1550000490 | S.FET 3SK166-2-17
- 42 1500000430 | S TRANSISTOR  DTC144ELE T107
J1 $510016090 | S.CONNECTOR  53309-1090 Q43 1580000480 | S.FET 3EK 184G (T}
Q44 1530002940 | 5. TRANSISTOR  2S0C4328-T2 Ra4
st 2250000160 | ENCODER TPYONCOAER0-15F {1352) 045 1550002070 | STRANSISTOR  2S04884(TE18H;
o [TUNING [IAL] 7148 1550001540 | S.TRANSISTOR  UMDS TL
1147 1530003090 | S TRANSISTOR  25£4213-B (TEASR)
P 0910041052 | PCB 81218 048 1530001040 | STRANSISTOR  DTAT13ZU Ti07
Q45 1590000430 | S TRANSISTOR  DTC144EL T107
Spee (?/mﬂ";(/%(?{,’;/? : 050 1590001040 | S TRANSISTOR  DTAT13ZU T107
ST / / Q51 1590000430 | S.TRANSISTOR  DTC144EU T107
IMAIN UNIT] o5z | 1590001040 | STRANSISTOR  DTA1137UT107
P EEER — Q53 1550000430 | S TRANSISTOR  DTCI44EU T107
o vy DESCRIPTION G54 1550001040 | S TRANSISTOR  DTA113ZU Tio7
055 1550000430 | S TRANSISTOR  DTCI44EU T147
L 1C1 1130005700 M56766FF 056 1580000530 | S.FET 2SKBEH-LR (TESSR)
ic2 1150000760 aC1091 57 15300025680 | S.TRANSISTOR  2804403.3.7R
1c3 1110003340 PPC358GR-T1 58 1580000536 | S.FET 26K850-GR (TEA5R)
14 1130005700 M56760FP 5% 1530001390 | SFET 2541447 [TESSR)
Ic5 1110003200 TA31196FN{EL) Q60 1580001540 | S.TRANSISTOR  UMDs TL
Told 1110001971 PPCI676G-T1 w81 1580001540 | . TRANSISTOR  UMDE TL
Ic7 1110001971 pPC1676G-T1
ICc8 1180001190 TA78MO8BP
ico 1180000420 TAT8LOSF [TE12R) D1 1750000260 | S.DIODE 188358 (TPH3)
IC10 1180001200 LASO09M-TP-Ti D2 1750000450 | $.DIODE MIABEZ (T
e 1110653460 LA4422 D3 1750000260 | S.DIODE 195352 [TPHA)
12 1130005810 BU4094BF-T1 D4 1790000860 | S.DIOGE MA133(7X)
ICi3 1130005810 BU40SABE-TI £5 1750000260 | $.DIODE 158352 (TPM3)
C14 1180000420 TAT8L05F (TE12R) D6 1780001010 | S.ZENER MAHH43-L(TX)
IC15 1130000950 S-7116A D7 1710000310 | DIODE MI407
(USA, KOR) D8 1790000980 | S.DIODE MATAZ(TX)
ICi6 1136005810 | §.IC BU4094BF-T1 09 1790000980 | $.DIODE MAT4E{THS
(USA, KOR) 010 1790000620 | S.DIODE MATF{TW)
1C17 1130003920 | S.0C TCASE9F (TEESR) D11 1720000370 | S.VARICAP HVU3SDTRE
S.=Surface mount
53




[VIAIN UNIT]

MAAIN LINET)

HER. OHDER REF. ORDER T
NG, NGO, DESCRIPTION O, vy CESCRIPTION
D12 1720000370 | $.VARICAP HVU350TRE 143 6200004140 LL2012-FINSS
D13 1790000620 | S.DIODE MAT7(TW) 144 6200003490 LL2012-FoNas
D14 1720000370 | S.VARICAR HYU350TRE
D15 1790000620 | $.DIODE MA7T(TW)
D16 1710000260 | DIODE MI308 a1 7510000430 | S THERMISTOR  TN20-3K202LT
D17 1710000290 | DIODE MI308 A2 7030003680 i3 SRISGEY 104 V (100 KQ)
D18 1790000450 | $.DIODE MABE2(TX} 13 70630003240 CRIGGEYS 220 V (22 Q)
Dig 1750000260 | $.DIODE 188352 (TPH3) 4 7030003480 ERJIGEYJ 222 V (2.2 4Q)
D20 1790001010 | $.ZENER MABOA3-L{TX) a5 7030003560 g J103V (10 1)
D21 1790000880 | S.DIODE MA742(TX) 16 7030003440 102V (1 1))
D23 1160000060 | $.DIODE DAN202U T107 ar 7030003320 101V {100 Q)
D24 1160000060 | $.DIODE DAN202U T107 A8 7030003440 | S 102V (1 Q)
D25 1790001010 | $.ZENER MAB043-L(TX} 9 7030003440 | 8 J 102V (i kQ)
D26 1790001010 | S.ZENER MABOAS3-L(TX) R10 7030003800 | & 105V (1 MQ)
D27 1790000450 | $.DIODE MAB62(TX) R11 7030003490 | S.RESISTOR Y272V (2.7 6Q)
D28 1790000700 | DIODE DSAIAT R12 7030003480 | 5.RESISTOR Y272V (2.7 KO)
D29 1160000060 | S.DIODE DAN202U T107 R13 7030003550 | Y822 V(8.2 KQ)
D30 1160000060 | S.DIODE DAN202U T107 B4 7030003520 JBGEYS 472V (4.7 Q)
D3t 1750000260 | $.DIODE 158352 (TPH3) /15 7040003320 JAGEYS 101 V (100 Q)
D32 1750000260 | $.DIODE 158352 (TPH3) R 7030003440 Y4 102 V {1 s@)
D33 1790000980 | S.DIODE MAT742(TX) Ri7 7030003450 ERISGEYS 122V (1.2 KO)
D34 1750000260 | $.DIODE 155352 (TPH3) fis 7030003320 SGEYS 101V (100 )
D35 1750000260 | $.DIODE 158352 (TPH3) 719 7030003630 JAGEYS 104 V (100 k)
D36 1750000260 | $.DIODE 155352 (TPH3) R20 7030003580 JBGEYS 153 V (15 KkQ)
Ra1 7030003640 YJ 4T3V (47 KO
Rz 7030003560 YJ 103V {10 Q)
Flt 2010001610 | MONOLITHC FL-202 UM-5 30.850MHz R23 7030003440 Y4102V (;1 K0)
Fi2 2020000550 | CERAMIC CFUMA4S5E R24 7030003680 3GEYS 104 V (100 KQ)
R25 7030003480 GEYJ 222V (2.2 1))
fi26 7030003480 vJ 222V (2.2 KQ)
X1 6050009090 | XTAL CR-489 (12.800MHz) n27 7030003520 GEY. .wgvm./ )
X2 6050008950 | XTAL CR-478 UM-1 30.395MHMz Reg 7030003520 IGEY 472V (4.7 KO)
X3 6070000130 | DISCRIMINATOR  CDBM455C24 f29 7030003520 YJAT2V (4.7 m)
X4 6050003120 | XTAL RF-4A3 FAA NKD 130 7030003370 YJ 271V (270 Q)
(3.579545M)  (USA, KOR) B3t 7030003230 YJ 180V (18Q)
Ra2 7030003370 NPTV (270 Q)
R33 7030003450 YJ 122V (1.2 kD)
1.1 6200001570 | $.COIL LER 015T 1ROM R34 7030003520 SEYA 472V (4.7 k)
1.2 6200002420 | $.COIL NL 252018T-068J P35 7030000210 MCRTOEZHI 39 Q (390)
L3 6200002580 | S.COIL NL 252018T-0334 Ra6 7030000210 MCRIOEZHS 39 Q ( ;90)
L4 6200002420 | $.COIL NI. 252018T-068J Ra7 7030003440 ERISGEYI 102V (1 k)
L5 6200002580 | S.COIL NI 2520187T-043J fas 7030003430 | S.RESISTOR ERIBGEYJ 821 V(zwo Q)
Le 6200002420 | $.COIL NL 252018T-068.) Fi39 7030003440 | S.RES l>TOP Y4102V (1 1Q)
L7 6200002420 | S.COIL NL 252016T-068.) 40 7030001090 | 8 RESISTOR MCRS0JZH 47 Q (470)
18 6170000180 | COIL LW-19 Ra1 7030003560 | 5.RESISTOR ERIBGEYS 103V (10 kQ)
L9 6110001600 | COIL LA-243 R4z 7030003560 | $.RESISTOR ERISGEY 103V {10 KQ)
Lo 6110001550 | COIL LA-235 P43 7030001130 . TOR MCRS0JZHS 100 Q (101)
L1t 6110001560 | COIL LA-236 R44 7030000460 | S.RESISTOR MCRI0EZHS 4.7 KQ (472)
L1z 6110001600 | COIL. LA-243 R4 7030000220 | S.RESISTOR MCRIOEZHI 47 Q (470)
113 6200003510 | S.COIL LERO15T R82M £146 7050003480 | S.RESISTOR ERJSGEY 222 V (2.2 Q)
L14 6150003210 | GOIL L5-319 Ra7 7030000460 | S.RESISTOR MORIOEZHS 4.7 KQ (472)
L15 6200002640 | $.COIL NL 252018T-R15J Ras 7030000260 | S.RESISTOR MCRIOEZHI 100 Q) (101)
L6 6150003430 | COIL 1.5-378 Q49 7030003480 | 5.RESISTOR SEY) 222 V (2.2 KQ)
L7 6150003120 | COIL L8-321 B50 7030003640 | S.RESISTOR GEYJ 473V (47 kQ)
L19 6150003120 | COIL 1.6-321 £51 7030003520 | S.RESISTOR YJAT2V (4.7 KQ)
120 6110001560 | COIL LA-236 Rs2 7030003720 TRIBGEY 224 V (220 KQ)
1.21 6110001570 | COIL LA-237 Rs53 7030003570 ERJSGEY 123 V (12 k)
122 62000027406 | $.COIL LL2012-E6NEYK F4 7030003610 TRIBGEY 273 V {27 1Q)
1.23 6200003390 | S.COIL LL2012-F12NK F55 7030003320 AGEY 101V (100 Q)
124 6200001570 | $.COIL LER 015T 1RoM R56 7030003600 IGEY) 223 V (22 1Q)
L25 6200002090 | S.COIL ELJFB 681K-F Rs7 7030003320 ERIBGEYJ 101 V (100 Q)
126 6200003560 | S.COIL NIL 252018T-018J P58 7030003720 BEYJ 824 V (820 4Q)
127 6200003390 | S.COIL LL2012-F12NK )59 7030003540 | S.RESISTOR (6.8 KQ)
L28 6200002580 | S.COIL NL 252018T-033. R0 7030003460 | S.RESISTOR J3GEYS 152V {1,510
1.29 6200003880 | S.COIL NL 2520187-0224 RE1 7030003490 | S.RESISTOR FRIBGEY 272V (2.7 Q)
L30 6200003860 | S.COIL NL 252018T-0104 Re2 7310003770 | S.TRIMMER EVM-1XEX50 B34 (303)
131 6200003530 | S.COIL NL 252018T-0124 Ras 7030003560 | S.RESISTOR ERIBGEYJ 103 V {10 1Q)
L3z 6200002740 | S.COIL 1LL2012-FeNEK Ra4 7030003560 | S5.RESISTOR ERIBGEYS 103V {10 kQ)
133 6200003460 | S.COIL LL2012-F3NOK R65 70300036840 | S.RESISTOR SRIBGEYS 473V (47 KQ)
134 6200002740 | S.COIL LL2012-FEN8BK 166 7030003620 | S.RESISTOR Y4333 V (35 KQ)
L35 6200002440 | $.COIL 1L2012-F10NK 67 7030003380 | S.RESISTOR RIBGEYS 331V (330 Q)
1.37 6200003870 | S.COIL. NL 252018T-015J 68 7030003400 | S.RESISTOR YJATTV (470 Q)
138 6200003870 | S.COIL NL 252018T-015J Re9 7030003280 | §.HES] f"T‘")R ERJIGEYJ 470 V (47 Q)
140 6200002740 | $.COIL LL2012-FBNBK R70 7030003280 | $. RESISTOR ERJIGEYS 470V (47 Q)
L41 6200002410 | S.COIL NL 252018T-0564 F71 7030003620 Y4333V (33 KQ)
142 6200002440 | S.COIL LL2012-F10NK A2 7030003410 Y561V (560 Q)
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VAN UNIT)
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ORDER

rlm. N DESCRIPTION NS N DESCHRIFTION
173 7030003400 ESISTOR ERJISGEYS 471V @70 Q) R160 7030003680 ERJBGEYS 104 V (100 K3
R74 7036003360 SISTOR ERJBGEYJ 221 V (220 Q) R162 7030003520 ERJBGEYIATZV (4.7 K3
R75 7030003560 S ERIBGEYS 103V (10 KQ) 163 7030603380 ERJEGEYE 221V (220 07
1176 7030003560 ERJSGEYJS 103V (10 kQ) Fi64 7030000220 SORIDEZHS 47 Q (470)
R77 7030003680 ERJSGEYS 104 V (100 kQ) R165 7030000220 MCRIDEZFY 47 (2 (470;
R78 7030003680 ERJISGEYS 104 V (100 k) 1166 7030003560 EFRJBGEYII03V (0 KQ)
R79 7030003560 ERJISGEYJ 103V (10 kQ) Fi67 7050003300 EFRJAGEYS 100V (10 ()
80 TH30003320 ERJSGEYS 101V (100 Q) 168 7030G0ARRG YISOV (A7 Q)
R82 7030003240 ERIGGE j 220V (22 Q) Ri69 TO30003600 YIZE3V (22 kD)
Raa 7030003330 ERJ3 1121V (120 Q) 170 7030003550 ERJIGEYI 472 V (4. 7 !@)
a4 7030003620 ERJI3G .,4\' 333V (35 k) 1171 7020 ERJIGEYS 472 V (4.
185 7030003400 ERJIGEYJS 471V (470 Q) Riv2 7030603440 ERJSGEYS 102V (1 L@)
R86 7030003680 FRISGEYS 104 V (100 kO R173 7030001010 MORS0H2HE 16 Q {100)
R87 7030003560 ERJIGEYS 103 V (10 1) R174 7030003620 ERJZGEYS 333 V (33 1Q)
188 7030003520 | ¢ ERISGEYI 472 V (4.7 k) 75 7030003560 ERJEGEYS 103 V (10 1)
R8Y 7030003520 |6 ERISGEYI 472V (4.7 kQ) 176 7030003400 ESISTOR E"RJau?Yh;i PV {870 Q)
R90 7030003560 5. ERISGEYS 122V (10 kQ) R TO30003810 STOR SRJBGEYJ 223 V (22 KO
R91 7030003400 5 ERJIGEYS 471V (470 Q) Ri7a TCEB0GARAG SISTOR TAT3V (47 k5
R92 7030003280 | S.RESISTOR ERJBGEYS 470V (47 Q) 1180 TORNGETIN SISTOR 3584 V {580 K
R93 7310003590 | S TRIMMER EVM-1XSX50 B4 (203) Rig1 TUACODIROY SISTOR Y TRV (1 MG
1194 7030003760 | S.RESISTOR FRISGEYI 473V (470 k) 182 7030083560 RESISTOR 2V (3.3 K
Res 7030003540 | S.RESISTOR J 682V (6.8 Q) 183 7030003580 | 6. f ESISTOR ERJIGEYS 153V (15 kQ)
a7 7030003440 | S.RESISTOR ERJBGEYS 102V (i kQ) (USA, K
g8 7030003480 | & STOR ERJISGEY 222 V (2.2 k) f184 7030003320 | S.RESISTOR ERJAGEYI 10TV (100 Q)
R99 7030003360 | S.RESISTOR ?’Jd(lw YIEETV (220 Q) (EUR, ITA, AUS, 3E4)
R100 7030003320 | $.RESISTOR JAGEYS nz V(100 Q) Rig4a 7030003640 | 5. RESISTOR ERJSGEYJ 473 V (47 1Q)
R101 7030003760 | S.RESISTOR FWJSC&:YU@ (470 kQ) (USA, KOR
R102 7030003520 | S.RESISTOR :;md(;wm,;: V(4.7 kG i85 7310003602 ! S TRIMMER EVM-1XSX50 B4 (503)
R103 7030003360 | $.RESISTOR ERJIGEYS 221 V (220 Q) (USA, KOR)
R104 7030003540 | S.RESISTOR ERJISGEYI 682V (6.8 kG R186 7030002760 | S.RESISTOR ERJIGEYJ 474 V (470 1)
1105 7030003440 | 5. RESISTOR SYd 102 V{1 Q) (USA, KOR)
R106 7030003640 | 6. Rmx*;"r'o%% JET3V (47 1) Ri87 THR00UETEO ERJBGEYI 474V (470 kQ)
R107 7030003560 | S.F J 03V (10 k) Ri8s TOBGGC35E0 ERJBGEY. 1892V (10 kQ)
2108 7030003370 [ S. ERJISGEYS 271V (270 Q) Hige FUB0003580 ERJFGEYS 193V (10 k)
1109 7030003610 | $. ERJSGEYI 273V (27 Q) g 7830003760 ERJIGEYS 474V (470 1Q)
R110 7030003560 ERJIBGEYS 103V (10 kQ) 191 7030003520 ERJBGEYS 472V (4.7 1Q)
111 7030003320 ERJSGEYI 101V (100 Q) Rigz 030003580 ERJBGEYJ 153 V (15 kQ)
R113 7030003760 ERJIGBEYI 474 V (470 kQ) R193 THAEH03640 YIATEY (AT 1)
2114 7030003440 ERIGGEYI 102V (1 k) F194 TORDOOISED GEYS 104V (100 K2)
R115 7030003560 TZ‘.’J 13V (10 kQ) 195 phxiadiets ERJAGEYS 104 (mo e
F116 7030003724 | $.RES linC,?a SERAV (22040 F196 FPUBGGORETY ERJIIGEYISTIV (270 Q)
R117 7030003840 | S.RESISTOR J473V (4/ kg“)) 197 TO300MAEL0 ERJEEY 333V (33 Q}
R118 7030003440 | S.RESISTOR ERISGEYI 102V (1 KO) 198 7030003588 ERJZGEYI 104 ¥V (100 K7
R119 70300038560 | S.RESISTOR z:ﬁ 13GEYS 162V (m KY) Rig9 TORO0GIGAN ERIZGEYI 473V (47 &)
R120 7030003400 | S.RESISTOR CYJ ATV (AT0 Q) R200 7030003320 ERJIGEYS 191 Y (100 Q)
Rt21 7030003680 | S.RESISTOR SGEYJ 134 ¥ (100 kG 201 7030003540 ERJIGGEYS 882 V 8.8 KO}
R122 7030003680 | $.RESISTOR ERJBGEYS 104 V (100 KO} F203 7030003280 ERJIGEYI 470V (47 Q)
R123 7030003660 | S.RESISTOR ERIZGEY 883V (68 k) R205 7030003640 ) ERJMEEYI 473V (47 Kk
Riz4 7030008680 | S.RESISTOR ERJAGEYS 14V (100 kO RHe06 7030003680 | %, F’F m% ERIAGEYS 104 V (100 5
F125 7030003320 | S.RESISTOR ERJBGEYS 101V (100 Q) Fpo7 TERONO0TE0 | POSISTOR FTHSMG BO 239782
Ri27 70300036880 | 5.RE OF ERJIGEYI 184 V (100 kQ) Fz08 7510000180 | S.THERMISTOR  TN2g.38zzalT
R128 7030003560 S.RESISTOR ERJBGEYI 123V (10 kQ)
R129 7030003680 | 8. RES: 5TOR ERJSGEYI 104V (mo 1)
R130 7030003580 | SR ERIBGEYS 153V (15 Q) Ci 4610001280 | S.TRIMMER ECR-JACRC Eizw
R131 7030003710 ¢ Y A4 /(wu k(:, C2 4030007130 | S.CERAMIC G608 CH 1M 101J-T-A
R132 7030003550 ERJSGEYI 472V (4.7 k) C3 4030007040 | 5.CERAMIC G668 CH 1H 1805 T-A
R133 7030003580 ERJBGEYS 103 ¥ (10 KQ) ¢4 4030007170 | S.CERAMIC Crans CH 11 221J-T-A
R134 7030003630 CRISGEY 383V (39 KQ) C5 AQILOGTI30 | S.CERAMIC C1e08 CH 1H 101J-T-A
Ri3s 7030003630 V383V (30 KO) e 403000893 | S.CERAMIC CIBa8 OH H 0280-T-A
R136 7030003320 JIEV (100 Q) 7 LUBCOBEEES | S.CERAMIC C1808 JB TH 102K T-A
f137 7030003560 | S.RESISTOR ERJSGEYL 103V (10 kD) 8 4030008880 | % CERAMIC CIBOR B 14 102K T-A
R138 7310003580 | S.TRIMMER EVM-1XSX50 B15 (104) (o] 4030008880 | 5.CERAMIC CHE08 JB 1H 102K-T-A
139 7030003740 | S F o ERJSGEYS 334V (330 1Q) cio 400008860 | S.CERAMIC CHe08 B 1+ 102K-T-A
1140 7030003780 | S. ERJIGEYJ 884 V (680 kO G AOIOGGEEEC | S.CERAMIC C1808 JB tH 102K-T-A
R141 7030003800 | S. ERJSGEYS 105 V (1 MQ) ci2 AUBOCOEEEG | 5.CERAMIC SIEGB JB TH (02KT-A
142 7030003610 | 5. ERJSGETI 273 V (27 Q) C13 4550000530 | 8. TANTALUM TESVA 1 104M1-8L
R144 7030003560 | §. ERJSGEYI 103V (10 XQ) C14 4550000530 | S TANTALUM TESVA 1V 19451-8L
145 7030003680 | S ERJSGEYS 104 V (100 kQ ) Ci15 4030008E8L | S .CERAMIC CI6U8 JB 10 153K-T-A
R146 7030003680 | S.RESISTOR ERIGGEYS 104 V (100 kO (315 A03G00ERED | S.CERAMIC CT608 48 14 102K-T-A
R153 7030003680 | S.RESISTOR ERJSGEYJ 104V (100 KO} Civ 4550002680 | S TANTALUM TEMSVA 10 225081
154 7030003360 | S.RESIBTOR ERIAGEYI 221V (220 O) (931 ASHLUNZESE | . TANTALUM TEMSVA 10 225M-8L
R155 7030003280 | SRESIETOR ERJEGEYVIATOV (47 Q) T AREG0025ET | 5 TANTALUM TEMSVA 10 225881
R156 7030000220 MOFIGEZHI 47 § {870) 20 AGBHONEGT g Can8 1L 1H 270J-T-A
R157 7030000220 MCRIOEZHS 47 Q) (470) Cz1 45103450 ECEVIIAZROR
R158 7030003560 . ERISGEY) 103V (10 k) C22 ATAGOOEERYY C1608 J8 14 102K-T-A
R159 7030003280 S;‘F\E\,ISTUF\’ ERJISGEYS 470V (47 Q) C23 A03OOOEEE0 C1608 I8 iH 102K-T-A
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[MAIN UNIT]

IMIAIN UNIT

F:@:" Oi%@ DESCRIPTION ‘;%; @ g:fg@ DESCRIFTION

G224 4550002750 STANTALUM TEEVIDZ 1A 338M-121. G103 4030008860 S.CERAMIC CI608 08 1H 102K-T-A
C25 4030006860 S . CERAMIC C1608 JB 1M 102K-T-A G104 4030006530 &, C160% 5L 1H 020C-T-A
C26 4030006360 S.CERAMIC C1608 JB8 1H 102K-T-A Ci05 4030006850 3.0 Ci608 J8 1Ha71K-T-A
cor 14030006930 | S.CERAMIC C1608 CH 1H 020G-T-A Cios | 4030006560 | S.CERAMIC 1608 SL 1H 050C-T-A
C28 4030006860 s RAMIC CI1808 JB 1M 102K-T-A Ci07 4030006560 ROERAMIC Ci608 SLiH 050C-T- ‘\
C29 4030006860 5.C AMIC Ci606 JB iH 102K-T-A Ci08 4030006850 S CERAMIC C1808 JB i+ 471K T4
C30 4030006860 S.CERAMIC C1e08 B 11 102K-T-A cioe 4550000850 S TANTALUM TESVA 1V 224M1-81
C31 | 4550000450 | S.TAMTALUM TESVC 1C 106M-121, 1110 | 4030008860 | 5.CERAMIC CT608 I8 TH 102K-T-A
Cas | 4030006860 | S.CERAMIC C1608 I8 1H 102K-T-A Cii1 | 4550003030 | S.TANTALUM EMSVA 0J 475M-8L
C34 | 4030006860 | S.CERAMIC G608 JB TH 102K-T-A Ciiz | 4550008020 | S TANTALUM SVA 04 275M-81
C35 4030006660 5.CERAMIC C1608 SL 1M 2201T-A Cil3 4030008920 B.CERAMIC C1608 JB 10 473K-T-A
C36 4030006660 S.CERAMIC Ci16808 84 14 2205-T-A Cli4 4030008920 . CERAMIC C16808 JB 1C 473K T-A
C37 4030006860 S5 .CERAMIC C1808 JB 11 102K-T-A (MRS 4030008874 5.CERAMIC C1608 5L 1H 270J-T-A
C38 | 4030006860 | S.CERAMIC C1608 JB 1H 102K-T-A Cite | 4030008880 | S.CERAMIC C1608 JB 1H 102K-T-A
€39 | 4030006630 | €.CERAMIC CI608 SL 1H 150-T-A Gi17 4510005430 | £ELECTROLITIC  ECEVOJA220R

C40 4030006860 S.CERAMIC Ci808 JB 1+ 102K T-A 4030006860 S.CERAMIC C1608 JB 1H 102K-T-A
C41 4030006860 CI1808 JB 1H 102K T-A 4030008880 S.CERAMIC C1808 JB 1H 102K-T-A
Caz 4030006690 C1608 SL1H 330J-T-A 4550002750 S.TANTALLM TESVDZ2 1A 436M-121
cas | 4030006540 1808 SL 1H 030C-T-A 4030008860 | 8.CERAMIC G608 JB 1H 102K-T-A
Ca4 4030006860 Ci608 I8 1H 102K-T-A Ciaz 4030007010 S.OERAMIC C1608 CH 1H 100D-T-A
Ca5 | 4030006690 | S.CERAMIC C1508 S1 1H 330J-T-A Ci23 4030007110 | §.CERAMIC G608 CH TH 680J-T-A
[oF:14] 4030008540 5.CE f’/\Ml(, Ci808 SLAH 030C-T-A G124 4030009980 S CERAMIC Ci1608 CH 1H 200J-T-A
Cca7 40300068860 1608 J8 1H 102K-T-A Ci125 4030008630 S.CERAMIC C1808 JF 1C 1042-T-A
Ca3 4030006660 C1608 8L 1H 220J-T-A 126 4510004540 SELECTROLITIC  BECEVOJA470P

[o:3¢] 4030006640 . 3 C1608 3L 1H 180J-T-A C127 4030008900 5.CERAMIC C1608 JB 1F 103K-T-A
C50 40300068640 S.CERAMIC CI608 5L 1H 1804-T-A 128 4030006900 B3.CERAMIC Ci608 JB 18 103K-T-A
C519 4030006860 S.CERAMIC C1e08 JB 1H 102K T-A Q129 4030006780 S.OERAMIC Ciane &1 H”’ 181J-T-A
52 4030006860 S.CERAMIC Cis08 JB 1H 102K-T-A C130 4030008900 S.CERAMIG GCI608 B 18 103K-T-A
€53 40170003880 CERAMIC D06 S 150K 500V G131t 4030008630 S CERAMIC C1608 JF 1(4 1047-T-A
C54 4010004120 CERAMIC D007 B 102K 500V €132 4030008860 S. AMIC 1608 JB it 102K
Cs5 4010003830 CERAMIC DD06 8L 270K 500V 133 4030008880 S.CERAMIC (' 1808 JB 11 102K-T-A
Ch6 4030006860 S .CERAMIC C1608 JB 19 102K-T-A Ci34 40300608630 BOERAMIC C2 2012 JF 1C 1057

Ca7 4030008860 S.CERAMIC C16808 48 11 102K-T-A i35 4030006860 S.CERAMIC CI808 J8 11 102K T-A
Cs8 4030006860 S.CERAMIC C1608 JB 1M 102K-T-A 136 4030006870 S5.CERAMIC CI603 JB 11 222K-T-A
C59 | 4030006860 | S.CERAMIC C1608 JB 1H 102K-T-A G137 | 4030008880 | S.CERAMIC C1608 8 1H 472K-T-A
€60 | 4010003920 | CERAMIC D06 SL 240K 500 Cla8 | 4030009000 | S.CERAMIC 2012 38 1C 224K-T-A
Cai 4010003920 CERAMIC D08 1L 240K 500V G139 AQ30007120 S.CERAMIC C1608 CH 1H 8920J-T-A
ce2 4030006860 S.CERAMIC G808 JB 1M 102K-T-A 140 4030006860 S.CERAMIC Ci608 JB 1+ 102K-T-A
Ce3 40300068860 S.CERAMIC C1808 JB 1H 102K-T-A G141 4030008850 2.CERAMIC Ci608 JB iH471K-T-A
Ce4 4030008860 S5.CERAMIC C1808 JB 1H 102K-T-A Ct42 2030008860 5. C1608 I8 1H 102K-T-A
65 4030006860 S.CERAMIC C1608 48 1H 102K-T-A 143 4030008880 Sf,x,.}“\/d M'Q CROT2 ¥ 1C 10572-T-A
C86 4030006860 CERAMIC Ci608 B 1H 102K-T-A 44 4030008860 S.CERAMIC Ci608 JB 1H 102K-T-A
Cc87 4030006860 S.CERAMIC C1808 JB iH 102K-T-A 148 4030008900 Q.CERAMIC CI608 JB 18 103K-T-A
ces 4030006860 S .CERAMIC C1808 4B 1H 102K-T-A G146 40330008900 5. CERAMIC CI1808 I8 1E 103K-T-A
[of:3¢] 4550000450 S TANTALUM TESVC 1C 108W-1 20 147 4030008830 S.CERAMIC C1608 JF 1C 1042-T-A
C70 4550000450 S TANTALUM TEBVEC 16 106M-121. 148 4510005860 S ELECTROLITIC THARZE2S5R

C71 4550003080 SUTANTALUM TEMEVA 1A 335M-81. G149 4030008880 5.CERAMIC CI608 I8 1H 472K-T-A
Cc72 4030006860 S CERAMIC C1E08 48 1H 1021KCT-A G150 4030006870 S5.CERAMIC C1608 J8 1H 222K T-A
C73 4550000450 STANTALUM TESVE 1C 108M-120 C151 4030008860 S.CERAMIC Ci608 JB8 1H 102K T-A
C74 4030006880 S.CERAMIC C1608 I8 14 108K T-A Cisa 40300086530 S.CERAMIC C1808 JF 1C 1042-T-A
C75 40300068800 5. CERAMIC T16808 48 1F 103-T-A Ci153 4030008630 S.CERAMIC C1808 JF 1C 1047-T-A
C78 4030006900 S.CERAMIC G1608 4B 18 10aK-T-A G185 4Q30008680 S.CERAMIC C2012 JF1C1052-T-A
C77 4033306900 5.CERAMIC C1608 38 15 103K-T-A C156 4030008880 5.CERAMIC C2012 JF1C 1052-T-A
c78 4030006860 S.CERAMIC C1e0s 38 1M 102K T-A 158 4030008860 S.CERAMIC C1608 3B 1H 102K-T-A
C79 4030006860 S.CERAMIC C1608 8B 1M 102K-T-A C180 4030006860 S.CERAMIC CI808 J8 1+ 102K-T-A
C81 4030006810 S.CERAMIC CI1808 S 1H 1000D-T-A 182 4030008570 CERAMIC C1608 SLiH 0800D-T-A
Co2 | 4030008660 | 5.CERAMIC C1608 SL 1H 220J-T-A G184 | 4030008550 | S.CERAMIC 1608 SL 1H 040G-T-A
C83 | 4030006860 | S.CERAMIC C1808 4B 1H 102K-T-A G165 | 4510005430 | 6 ELECTROLITIC ECEVOJA220R

Ca4 4030006860 S.CERAMIC C1808 JB 1H 102K T-A 1688 4030006850 5 CERAMIC CI1808 B 1H 471K T-A
C85 4030006860 S.CERAMIC C1808 38 1H102K-T-A c167 4030608570 S CERAMIC C1808 SLiH 080D-T-A
CBE | 4030006860 | S.CERAMIC C1808 JB 1H 102K-T-A G188 | 4030008850 | &.CERAMIC C1608 JB 1H 471K-T-A
ca7 4030006620 S.CERAMIC C16808 SLiH 1200T-A Cig 4030008820 S.CERAMIC C1808 511 120J-T-A
83 4030008740 S.CERAMIC C1a08 SLAH 8204-T-A 2170 4030008710 S.CERAMIC Cis08 L 1M 470J-T-A
89 4030008520 S.CERAMIC Ci608 SLiH010CT-A G171 4030008820 S.CERAMIC C1608 SE 16 1204-T-A
[91¢h] AQ30006560 S.CERAMIC 1808 SL1H 050C-T-A Cire 4030006530 S.CERAMIC CI808 81 1H 0700-T-A
Cgi 4030008740 S.CERAMIC €808 S0 1M 8204-T-A 0173 4030006630 S.CERAMIC G808 SL 1+ 1504

Coz 40300086600 S.CERAMIC £1608 81 1H 0800-T-A G174 4030006530 £2.CERAMIC Ci608 5L 1H 020C-T-A
Co4 | 4030006860 | S.CERAMIC 1608 JB 1H 102K-T-A G175 | 4030008860 | & CERAMIC C16508 JB 1H 102K-T-A
Cos | 4030006860 | S.CERAMIC C1808 JB 14 102K-T-A CI176 | 4030006850 | S.CERAMIC C1608 JB TH 47 1K-T-A
CoB 4030008880 S.CERAMIC Ci808 JB 1+ 102K-T-A Ci77 4030008860 S.CERAMIC C1608 J8 1+ 102K T A
co7r | 40300068650 | S.CERAMIC 1608 1 1H 3304-T-A Ci78 4030008520 | € CERAMIC 1606 S 1H 030C-

98 4030006820 S.CERAMIC C1808 5L 1H 120J-T-A 180 4030008550 S.CERAMIC 1608 5L 1H 040C-T-
G99 | 4030006600 | S.CERAMIC C1608 L 1H 090D-T-A C181 | 4510005430 | S.ELECTROLITIC ECEVOJA220R

C100 4030006640 S.CERAMIC C1608 SL1H 180J-T-A 182 4030008850 S.CERAMIC C1e08 JB 1M 471K T-A
101 4030006520 S .CERAMIC Ci608 5L 1H 010G T-A 183 4030006540 S5.CERAMIC 1608 5L 1H 030C-T-A
Cio2 4030006630 5.CERAMIC C1e08 51 1H 150J-T-A 184 4030008850 5.CERAMIC Cis0a 8 1H471K-T-A

5
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[MIAIN UNITY

[MAIN UNIT]

ORDER o HEF. ORDER
o DESCRIPTION o, o, DESCRIPTION
C185 | 4030006550 C1608 SL 1H 040C-T-A C261 | 4030006860 | S.CERAMIC C1508 JB 1H 162K-T-A
C186 | 4030006560 C1608 S 1H G50C-T-A C262 | 4030006860 | &.CERAMIC C1608 38 1H 192KT-A
cig7 | 4020006850 C1608 JB 1H 471K-T-A C263 4010003800 | CERAMIC D08 SL 6360 500V
C188 | 4030006850 G608 JB 1H 47 1K-T-A Cova | 4030008710 | S.MICA UC232H 5120F
C189 | 4030006600 C1608 SL 1H 0906-T-A G265 | 4030006710 | 5.CERAMIC C1608 SL 1H 4704-T-A
C190 | 4030006570 C1508 S 1H 680D-T-A €266 4080006750 | S.CERAMIC C1a08 5L 1H 1210T-A
Ciot  |4030006570 | S.CERAMIC C1608 SL 1H 0BUD-T-A €267 |4030006860 | §.CERAMIC Ci608 JB 1H 163K T-A
C192 14030006860 | 5 CERAMIC C1608 JB TH 102K-T-A C268 | 4030008880 C18608 JB 1H 102K-T-A
€193 14510005300 | S.ELECTROLITIC  ECEVIAA330F C270 |4080008440 C1808 SL 1H TRECT-A
C194 | 4510005820 ¢ ECEVICAIOIP Ca7i 4030006530 C1808 BL 1H G200-T-A
C195 14030006860 C1608 JB 1H 102K-T-A Carz  |4930008860 C1608 B TH 1BRKT-A
C196 | 4030006860 C1608 JB 1H 102K T-A 273 | 4030008680 | S CERAMIC C2012 JF 1C 1952-T-A
C197 4510004640 ECEVICAATOR C274 14510001850 | ELECTROLITIC 16 M5 4RVUF
C198 | 4030006860 C1608 JB 1H 102K-T-A
C199 | 4030006860 €1608 JB 1H 102K-T-A
C200 | 4510005300 SCEVIAAZSOP Wi 8900002450 | CABLE OPC-223
C202 4030006860 C1608 JB 1H 102K-T-A w2 8900004880 | CABLE OPC.485
C203 | 4030006860 C1608 JB 1H 102K-T-A wWa 030003860 | SJUMPER ERJAGE JBW V
C204 | 4030006860 C1608 JB 1H 102K-T A Wa 7030003860 | § JUMPER ERJAGE JPW Y
C205 | 4030006860 €1608 JB 1H 102K-T- w5 7030003660 | S.JUMPER ERJ3GE JPW V
C206 | 4510004600 16 MV 1000 HC wa 7030003860 | S JUMPER ERJSGE JPW
Co07 | 4030006860 C1608 JB TH 102K-T-A W 7030003860 | S JUMPER ERIBGE S Y
Co08 4510005500 ECEVIAA330P W10 | 7030008860 | 5.JUMPER ERIIGE IPW Y
€210 4036006860 | S.CERAMIC C1608 JB 1H 102K-T-A Wt 7030003860 | SJUMPER ERIZGE JPW V
C211 | 4030006860 | &.CERAMIC C1608 JB 1H 102K-T-A Wiz 17080003860 | SJUMPER ERIBGE JBwW V
C212 14510005820 | S.ELECTROLITIC ECEVICA101P W13 7030000010 | SJUMPER MCRIGEZHI W (000)
Coi3 14510004650 | S.ELECT r.OL.lTic, ECEVIEARTR Wia 7030003860 | SJUMPER ERJSGE JPW V
Cola 4510004640 CTROLITIC VICAATOR W16 | 7030003860 | SJUMPER ERJIGE SPW V
C215 4510004540 | SELECTROLITIC  ECEVOJA4TOP W18 |7030000010 | S.JUMPER MCRIGEZH IPW (000)
C216 (4510004640 | S.ELECTROLITIC VICAATOP W20 | 7030003860 | S.JUMPER ERJSGE JPW V
Cot7 14510005880 | . LTI ECEVIAAATIR (USA, KOR]
cots 4550000540 | S. TESVA 1V 15481-6L. w21 | 7030003860 | S.JUMPER ERJIGE JPW V
Co19 | 4030008630 | 5. C1608 JF 1C 1047.T-A
c220 | 40300068850 | S.C C1608 JB TH 47 1K-T-A
Co21 14030006850 | . C1608 J8 1H 47 1K-T-A g2 6510012800 | CONNECTGR 53020-3010
cooz 140300068850 | S. C1608 JB £H 47 1K-T-A Ja 8510012880 | 5.CONNE CEWI114-0201
Co2a 4030006850 | S.C C1608 JB 11 4T1CT-A 5 $510005920 | CONNECTOR TRL-PO3P0
Co24  |403000686C | S, C1608 58 1H 102K-T-A J6 8450001485 | CONNECTOR HSJ1488 01010
Co25 | 4030006860 | . C1668 38 1H 102K-T-A
0226 | 4030006860 | 5 CERAMIC C1608 JB 14 162K-T-A
C227 14030008860 | 5.CERAMIC C1608 JB 1H 102K-T-A Ee 0910040073 | PCB B 40850
€228 | 4030006860 G608 JB1H 102K-T-A
C229 | 4030006860 C1608 4B 1H 102K-T-A
€230 14030006860 C1608 JB 1H 192K-T-A
c231 4030006860 C1608 38 1H 102K-T-A VCO-A BOARD]
C232 | 4030006860 C1808 45 1H 102K-T-A
€233 | 4030006860 C1608 JB 1H 102K-T-A i%f mz{é&:ﬁ DESCRIPTION
C234 | 4030006860 C1608 JB 1H 102K-T-A ’
C235 | 4030006860 G668 5B 14 102K-T-A o 1535002920 | 5. TRANSISTOR  2804226-12 RgS
€236 {4030006860 C665 JB 1H 102K-T-A Q2 1530002920 | S.TRANSISTOR  2504226.72 AZS
C237  |4030006860 C1608 JB 1H 152K-T-A 03 1530002020 | §.TRANSISTOR  25C4298.T2 B2s
C238  {4030006860 G608 8 1H 102K-T-A 04 1530002020 | S TRANSISTOR 260422672 RIS
C239 | 4030006860 C1608 JB 1H 102K-T-A o5 1530002026 | S.TRANSISTOR  25C4228-T2 RIS
C240 | 4030006860 : C16068 JB 1H 192K-T-A Qs 1530002920 | S.TRANSISTOR  2804298.T2 Fes
Co4t | 4030006860 | . CERAMIC C1608 JB 14 102K-T-A Q7 £530002920 | S.TRANSISTOR  28C4238-T2 25
€242 4030006860 | 5.CERAMIC C1608 JB 1H 102K-T-A
C243 | 4030006860 C1668 JB 1H 102K-T-A
Co4d | 40300088 : C1608 J85 1H ‘me-'r A 01 1720000370 | 5.VARICAP HYLB50TRE
Coa5 14510004650 | S ELECTROLITIC  ECEVIEA4R 02 1790000820 | §.DIODE MATT(TW)
(USA, KO
C246 4030007690 | S CERAMIC C1608 CH 1H 470.0-T-A
(USA, KRS L1 8200001520 | 5.COIL MLEZ0 120 RE2K-T
c247 4030007080 | §.CERAMIC C1608 CH T4 380J-T-A L2 §130002480 | S.COIL LB-277
{USA, KOR) L3 §200002840 | 5.C0IL. N 252018T-R22J
C248 4030008860 | S.CERAMIC C1608 JB 1H 102K-T-A 14 8200002840 | §.COIL NL 2520187 R22J
(USA, KOR) L5 5260002580 | $.COIL NL 2520127833
©249 | 4030006860 | 5.CERAMIC C1608 4B 1H 102K-T-A
€250 14510004630 | S.ELECTROLITIC  ECEVICA100R
C251 14510005310 | S.ELECTROLITIC ECEVICA220R R 7030003480 | S REGISTOR ERJEGEYS 222 V (2.2 1Q)
C252  {4030006860 | 8.CERAMIC 01608 JB 1H 102KT-A R2 7630003650 ERIIGEY 223 V (22 10
C253 | 4030006860 | S.CERAMIC C1608 JB 1H 102K-T-A 3 FHAG003580 ERJIGEYI 103V (10
Co54 14030006860 | S.CERAMIC C1608 JB 1H 102K-T-A R4 TOAGC03550 SISTOR ERJIGEYJ E22 V (8.2 1))
Co55 | 4030006860 | 5.CERAMIC C1608 JB 1H 102K-T-A 5 FRAOO03RBT s.m&as@m% ERIBGEYS 221 V (220 0
C256 | 4030006860 | 5.CERAMIC C1608 IB 1H 192K-T-A e 7030003550 | S.RESISTOR ERIIGEY.] 822 V 8.2 K3)
C257 4030006860 | S.CERAMIC C1608 JB 1H 102K-T-A ®7 7530003360 SISTOR ERJIGEYJ 221 V (220 Q)
Co58 4030006860 | 5.CERAMIC C1608 4B 14 102K-T-A Ré 7030003320 | S.RESISTOR ERSGETS 101V (100 0

5.=5Surface mount




[VCO-A BOARD]

[VCO-B BOARD]

REF, ORDER RER, ORDER

5y, vy DESCHIPTION N ey CESCRIPTION

R9 7030003490 | S.RESISTOR ERJIGEVI272V (2.7 KQ) L5 6200001530 | S.COML LER 0157 3R3K

Rio 7030003510 S.RESISTOR ERJIGEYI 392 V (3.9 KQ) L5 6200000770 S.001L LON 2A 88NM

R 7030003430 | S.RESISTOR ERJSGEYJ 821V (820 Q) L7 6200001550 | $.COIL LER 015T R56M

Ri12 7030003360 | S8.RESISTOR ERJSGEYI 221V (220Q) 18 6200001550 | $.COWL LER 015T R56M

Ri3 7030003220 | 8. RES!‘S"] oR ERJBGEYVI 150V (15 Q) L9 6200000110 | 8.COlL LQN 2A 33NM

Ri4 7030003220 ERIBGEYI 150V (15 Q) Li0 6200001570 | 5.COIL LER 0157 1ROM

R15 7030003220 ERJIGEYJ 150 V (i5 Q) Lit 8200001550 | S.COIL LER 015T R56M

116 7030003480 ST0 ERJBGEYJ 222 V (2.2 k) Li2 6200000770 | S.COIL LON 2A 68MM

R17 7030003520 ??E ISTOR ERJAGEYJ 472V (4.7 \Q)

Ri8 7030003400 ; RESISTOR ERJSGEYJI 471V (470Q)

Rig 7030003280 | S.RESISTOR ERJSGEYS 470 V(47 Q) 7030003550 ERJIGEYJ 822V (8.2 kQ)

R20 7030003420 | SHEESISTOR ERJIGEYS 681 V (680 Q) 7030003280 ;“P I3GEYS 330V (33 Q)

121 7030003520 | S, STOR ERJZGEY. 47/, V(4.7 Q) 7030003280 JBGEYI 470V (47 Q)

R22 7030003480 | S.RESISTOR ERJIGEY. 222V (2.2 k) 703000358 5. RIBGEYJI 103 V (10 KQ)

23 7030003520 | &.F I T() ERISGEYI 472V 4.7 1) 5.RESISTOR ERJBGEYJI 392V (3.9 kQ)

P24 7030003400 | S ERJBGEYI 471V (470Q) 7030003320 | S.RESIBTOR ERJSGEYS 101V (100 Q)

H25 8, ERJIGEY) 2470V (47 Q) 7030003220 | &, RFS!STOR ERJZGEYS 150 V (15 Q)

F27 /()30003650 S ERJIGEYJ 583 V (58 kQ) 7030003220 | S RESISTOR YJ 150V (15Q)

R2s 7030003280 5. ERISGEYI 470V (47 Q) 7930003850 63V {56 kQ)
7030003320 YI mi V{100 Q)
703000 ERJBGEYJ 470V (47 Q)

40300088860
4030007050
4030008860
4030008850
40300068910
4030006910
4030008860
40300084880
4030008860
4030006860
4030006880

N()D()m 20
4030006860
F030008570
030008680
HO30006860
030008510
030006360
00086810
1030008350
1030008570

4030008360
403000 50
4030006860
FO30008R60
8910008500
8910005200
0810040042

AMIC
RAMIC
AMIC
AMIC
ARIC
RAMIC
FAMIC
RAMIC
BAMIC
ARG
CERAMIC
RARMIC
RARMIC

A MR,
11
1

[

‘hhhﬁ

b C

COMME
COM
POB

CHE08 JB 1H 102K-T-A
CI608 CH 1+ 2200-T-A

FH 102K T-A
PHOT0RKT-A
3 M 102K T-A
T 102K-T-A

TH102KKT-A
TH 100D T-A
? iliK\ -A

.%8 H Mx W-T-A
SRI08 «:/.Z’M
2108-1-08

BOARD]

ORHDER
P

m

{373
3%

ENCIIENS

1580000490
1530003120
1540000420
§59000 1330
1530003180
1550000480
15300035120

1720000380
1720000
172000038
[720000380

H200003570
BUUOO 35 iO

6200001570

T03000;
703000

$Q3000687
S03000¢
4030008060
4030008940

A030008550
4030008880
4030008860
4030008860
4550000630
403000 C
2030007020
403000895
4030008
4030004
4030008550

(910040051

BTANTALUM

PCR

ARG
ARG
"? A M I C

Pl
AMIC
RAMIC

ERJBGEYS 470V (47 Q)
CRJBGEYS 103V (10 kQ)

SEYIB60V (56 Q)
RIBGEYI 470V {47 Q)
Y. msvn‘o KO
FEYS 392V (3.9 k)
YJ 01y (I()( )R
SEYJ 50V (1500

21608 8L 1 //U! T-A

f)ir)()?» SHOTH 020C-T-A
Ci808 CH tH 050C-T-A
Cigos (,H tH 030C-T

,‘m)a SLIH0I0C-T-A
1608 5L 1H 040C-T-A
1608 JB 1H 1 O')Y—'I" A

G mu JB 1 -T-A

C 100 JB ik A

H

O"‘l HH B20J-T-A
uOH CH it 120J-T-A

('} 1608 CH 154 040C-T-A
(" ‘i 808 SLAIM0T0C-T-A
C1808 JB tH 102K-T-A
C1808 SL1H 0400C-T-A

B3 4088A

So=Buiface mount



6-1 CHASSIS PARTS
Lﬁf’“ @z%%:r:z DESCRIPTION OrY. L’;i%&“ Qz[f R DESCRIPTION Qry.
(1) | 8610009030 | Knob N-211 (A} [VOLUME] 1 (9 | 8930031660 | Sheet (AO) 1
(2) | 8610009040 | Knob N-212 (A) [SQL] P 0 | 8110005200 | 1346 Top cover 1
(3) | 8610008960 | Knob N-210 [MAIN DIAL] ] @0y | 8810003100 | Screw OH M2.6 x 5 BS ZK 8
8210010980 | 1346 Front pariel i Qg) 8930032450 | 1346 SP-T sponge A 1
(5) |8810002120 | Screw FH M2.6 x 6 . @3 | 8930032410 | 1346 V-plate i
(@ 8930031450 | 1346 LCD rubber ) 1 Q@ 8810007730 | Set screw (¢) 2.6 x 5 ZK Z
(7) | 8930030810 1346 LGD holder 1 @5 | 8900004880 | DC cable OPC-465 1
® 5030001050 | LCD FTD-12578AAH P @ | se30031650 | 1346 APC-TR clip 1
© 8930031681 | LCD contact SRCN-13465C 1 @) | 8010015380 | 1346 Chassis 1
(0 | 8930031440 | 1346 LCD filter - @8 | 8900002450 | ANT cable OPC-223 1
(D | 8830000790 | VA nut iH) R 29 | 6950000040 | M-type cap (Black) ]
42 |8210010030 1346 Reflector 1 30 | 8810001170 Screw PH BO 3 x 6 NI 2
13 | 8930007050 | Isolating plate () i GD) | 8810008200 | Screw PH B0 2.6 x 6 NI (BT) 9
14 8930017940 | AF-IC clip 1 32 | 8110005210 | 1346 Botiorn cover 1
5 | 8930031000 | 1346 SP holder 1 (33 | 8930031760 | Rubber sheet (N) 1
(6 | 8930020650 | C clip . 45@ 8810007230 | Set screw (H) 3 x 8 P
(i7) | 2510000690 Speaker VS 50 0820A i @35 | 6450001470 | Connector 95003-2881 1
O’@ 8930032430 | Isofaling sheet (D) ! Screw abbreviations:  PH: Pan head OH: Oval zountersunk head
RIES
DESCRIPTION ary.

D) 893—&)03760 DC power cable (ORPC-346) q i
@ Optional product | Mounting bracké (MB-27) 1

Microphone HM-77 (USA/KOR versions) | 1
@ Optional product | Microphone HM-78 (AUS/SEA versions) | 1

Microphone HM-78 (EUR/ATA versions) | 1
(@) 18820000530 | Mounting bolt 4
(5) |8810000950 | Screw PH A M5 x 16 4
(6) | 8810000490 | Screw PH (+, ﬂ)’"fI\AS x 12 4
(7) | 8830000120 | Nut (M5) 4
(8) | 8850000390 | Spring washer M5 4
@) 8850000150 | Flat washer M5 NI BS 4 @ © 86 6
(0 | 5210000080 | Fuses (20 A) 2
1D | 8310022240 | Microphone sheet for HM-77 1 ©0600
(2 | 8930008050 | Mounting felts (A): sponge 2 ONCRCIOR©,
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SCOPE OF THE SERVICE MANUAL

This service manual covers all service information related to the theoretical, physical,
mechanical and electrical characteristics of the 1C-228A/E/H 144MHz FM TRANSCEIVER.

ASSISTANCE

This picture shows the 1C-228H version.

If you require assistance or further information regarding the operation, capability and servicing
of the 1C-228A/E/H, contact your nearest authorized lcom Dealer or icom Service Center.
Addresses are provided on the inside back cover for your convenience.

ORDERING PARTS

Be sure to include the following five points when ordering replacement parts or requesting
equipment information from your dealer or lcom Service Center. This will ensure faster, more
efficient service.

oW

REPAIR NOTE

1.

O NG WN

Equipment mode! and serial number

Schematic part identifier or service manual page number

Unit name and printed circuit board number (e.g., MAIN UNIT/B-1680B)
Component part number and name (e.g., SC-1019 IC)

Quantity required (e.g., 5pcs.)

DO NOT open transceiver covers until the transceiver is disconnected from a power
source.

DO NOT connect the transceiver to an external power source of more than 15V.

DO NOT force any of the variable components. Turn them slowly and smoothly.

PO NOT short any circuits or electronic parts.

An insulated tuning tool MUST BE used for all adjustments.

DO NOT keep power ON for a long time when the transceiver is defective.

DO NOT transmit power into a signal generator or sweep generator.

Always connect a 20dB or 30dB attenuator between the transceiver and a deviation meter
or spectrum analyzer when using such test equipment.

Read the instructions of test equipment thoroughly before connecting equipment to the
transceiver.
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SECTION 1

SPECIFICATIONS

M GENERAL

* Frequency coverage

* Mode

¢ Selectable tuning step (Initial) :

¢ Memory channels

e Antenna impedance

® Power supply requirement
e Current drain (IC-228H)

e Current drain (IC-228A/E)

¢ Usable temperature range
¢ Frequency stability
¢ Dimensions

* Weight

B TRANSMITTER

¢ Qutput power

* Modulation system

* Max. frequency deviation
e Spurious emissions

¢ Microphone impedance

M RECEIVER

® Receiver system
+ Intermediate frequencies

* Sensitivity
¢ Selectivity

¢ Audio output power
* Audio output impedance

MODEL VERSION RECEIVER TRANSMITTER
IC-228A/H USA. 138.00 ~ 174.00MHz* 140.00 ~ 150.00 MHz*
1C-228A/H Australia 144.00 ~ 148.00MHz 144.00 ~ 148.00MHz
IC-228A/H Asia 138.00 ~ 174.00 Mbiz> 140.00 ~ 150.00 MHz*
IC-228E/H Europe 144.00 ~ 146.00 MKz 144.00 ~ 146.00MHz
IC-228E/H Italy 140.00 ~ 150.00 MHz* 140.00 ~ 150.00 MHz*
* Specifications apply to 144.00 ~ 148.00 MHz only.

F3 (FM)

5,10, 15, 20 and 25kHz (U.S.A., Australia, Asia versions)
12.5 and 25kHz (Europe, Italy versions)
20 plus a caii channei
50Q
13.8V DC £ 15% (negative ground)
Receive 450mA (standby)
800mA (max. audio output)

Transmit 3.5A (LOW)
9.5A (HIGH)
Receive 450mA (standby)
800mA (max. audic output)
Transmit 3.0A (LOW)

6.0A (HIGH)
—10°C~ +60°C (+14°F ~ +140°F)
+£10ppm (= 10°C~ +60°C) (+14°F ~ +140°F)
IC-228H  140(W)x 50(H) x 159(D) mm, 5.5(W) x 2.0(H) x 6.3(D) in.
IC-228A/E 140(W)x 50(H) x 137(D) mm, 5.5(W)x 2.0(H)x 5.4(D) in
(Projections not included)
IC-228H  1.1kg (2.4 Ib)
IC-228A/E 0.85kg (1.9 Ib)

IC-228H  45W (HIGH), 5W (LOW)
IC-228A/E 25W (HIGH), 5W (LOW)
Variable reactance frequency modulation
+5kHz

Less than —60dB

6000

Double-conversion superheterodyne

1st 17.2MHz

2nd  455kHz

0.18uV for 12dB SINAD

More than 15kHz/—6dB

Less than 30kHz/—60dB

More than 2.4W at 10% distortion with an 8Q load
8Q

All stated specifications are subject to change without notice or obligation.



SECTION 2

OUTSIDE AND INSIDE VIEWS

2-1 FREQUENCY DISPLAY
@ DUPLEX iNDICATOR @ MEMORY INDICATOR
(2 FREQUENCY READOUT (@ S/RF INDICATOR
@ TONE INDICATOR (8) LOW POWER INDICATOR
@ MEMORY CHANNEL READOUT (@ TUNING STEP INDICATOR
@ SKIP CHANNEL INDICATOR PRIORITY INDICATOR
®» 2 &
'pUP =|"TONE SQLI
o) l»PRIU (i l i1
© =TS |f JL§.1 i iy
® ~LOW ‘ omi
S R T 4-
1_1-ﬁ.ﬂ' @‘@J ] ] @
2-2 FRONT PANEL
1 VFO/MEMORY SWITCH [VFOIM] @ MICROPHONE CONNECTOR
2) CALL CHANNEL SWITCH [CALL] @ TRANSMIT POWER SWITCH [HI/LO]
@ RECEIVE INDICATOR [RX] dD PRIORITY SWITCH [PRIO]
@ TRANSMIT INDICATOR [TX] @ TUNING STEP SWITCH [TS]
& SQUELCH CONTROL/MONITOR SWITCH [SQL/MONITOR] 43 SET MODE SWITCH [SET]
& POWER SWITCH/VOLUME CONTROL [ON/VOL] 14 LOCK SWITCH [LOCK]
7 DUPLEX SWITCH [DUP] (3 MEMCRY WRITE SWITCH [MW]
(8) TONE SWITCH [T/T. SQL] @ MAIN TUNING DIAL
D & ® @
W[ j_ ] =
VFO/M CALL J Icom
-]
MW
2
LOCK
/ @ L—SET TS PRIO
= il Bl o
@M_WT_... B T
B 13 a2 v 9
2-3 REAR PANEL

I POWER CONNECTOR
2 EXTERNAL SPEAKER JACK
@ ANTENNA CONNECTOR

T
% ®




2-4 MAIN UNIT

LPF/antenna switching————-&

circuits

PLL IC (IC3: PLL 2001)

Reference crystal (X1: CR69)

5V regulator -
(IC4: TAT8LOOSAP)

DC-DC converter
(Q19, Q20, L19)

Charge pump

APC circuit

2

PA module
(IC1: SC-1019 1C-228A/E,
SC-1022 1C-228H)

- Driver amp
(Q6 is located here)

Subaudible tone encoder
circuit
(U.S.A. version only)

..... —— Mic amp circuit

VCO circuit (Q2, Q3, D2, DJI)



2-5 RX UNIT

1st IF circuit 2nd mnixer (Q1: 2SC2668)

1st mixer (Q3: 35K174) 2nd LO crystal (X2: CR166)

AF powsr amplifiar
(IC2: P 1242H)

BPF

204 |IF circuit

RF amplifier (Q4: 38K174) —

S-INDICATOR amplifier 8V regulator (ICS: ANB541)

AF preampfiiter
{iC4: N.iM4558D)

Shift register
(IC5: uPD4094BC)

AF switeh (G150 280105
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CIRCUIT D

ESCRIPTION

4-1 RECEIVER CIRCUITS

4-1-1 ANTENNA SWITCHING CIRCUIT
(MAIN UNIT)

Received signals enter the antenna connector and pass
through a low-pass filter (L14~L17, C61~C64), antenna
switching circuit (D7, D8, D11) and the other low-pass
filter (L12, L13, C57~C59). The signals are applied to
the antenna switching circuit (D7, D8, D11) and then to
the RX UNIT via coaxial cable P1.

4-1-2 RF CIRCUIT (RX UNIT)

The applied RF signals from the MAIN UNIT are applied
to the one-stage bandpass filter (D7, L8, C37), ampiified
at RF amplifier (Q4), and reapplied to the other band-
pass filter (D4~D6, L5~L7, C24, C27, C30) to suppress
out-of-band signals.

4-1-3 1ST MIXER CIRCUIT (RX UNIT)

1st mixer circuit Q3 converts the RF signal to the
17.2MHz st IF signal. RF signals from the bandpass
filter are applied to gate 1 of Q3 and the 1st LO signal
(PLL output) is applied to gate 2 of Q3. Q3 mixes this
RF signal and a 1st LO signal and outputs 17.2MHz.

4-1-4 1ST IF CIRCUIT (RX UNIT)

The 1st IF signal is applied to a pair of mechanical crystal
fiiters (FI2) to suppress out-of-band signals through the
matching filter L3 and C16. The signal is then applied
to the 2nd IF circuit through ampilifier Q2.

D2 and D3 function as the limiter circuit when a strong
signal is received.

IF CIRCUIT R8V line A
cs
R2
——————— > —/ A \?31/
b g Cxi H F=— 15t IF signal
= %RS C9
4 C5 L
1!“ - 6 C1 &0
to S/RF
NC C10
8 7 6 5 4 3 2 i
4
DEMODU-| OSCILLA-
LATOR o1 TOR
) 10 11 12 137 g 15 w16
Car mev J” NC NC Jﬁ Tcss
to SQLT =—f Fvv—3
R31
R56 k28 c52 DY
to DET A } s
C51 8 Rs
from SQL2 T 2
to squelch trigger circuit
Fig. 1

4-1-5 2ND IF CIRCUITS (RX UNIT)

The 1st IF signal amplitied at Q2 is applied to mixer circuit
Q1. Q1 mixes the signal with a 16.745MHz 2nd LO signal
tfo convert the 1st IF signal to a 455kHz 2nd IF signal. The
converted signat is applied to pin 5 of IC1 through ceramic
filter FI1.

IC1 contains the 2nd mixer circuit, the 2nd LO circuit
and the quadrature detector circuit. X2 generates
16.745MHz for the 2nd LO signal.

Some of the noise components in the detected signal are
applied to pin 10 of IC1 through the R2 SQUELCH
CONTROL on the front panel. The SQUELCH CONTROL
adjusts the noise level.

4-1-6 SQUELCH CIRCUIT (RX UNIT)

Pin 11 of IC1 outputs amplified noise components of
frequencies at 20kHz and above. Output signals are
rectified by D8 and D9. The rectified voltage triggers
the squelch circuit consisting of Q5, Q12 and Q13.

41

The collector of Q13 outputs the squelch signal and is
applied to CPU 1C1 in the EF UNIT through the SQL.S line.
An output signal of Q12 is applied io analog switch Q15
to control the AF mute circuit.

4-1-7 AF CIRCUIT (MAIN UNIT)

The detected AF signal at pin 9 of iIC1 is applied to a two-
stage active filter consisting of IC4a and IC4b. The filter
functions as a de-eimphasis circuit of +6dB/octave as well
as a high-pass filter for filtering tone signals for the tone
sguelch.

A filtered signal is applied to AF amplifier IC2 through
analog switch Q15, preamplifier Q16 and Q17 and the
YOLUME CONTROL on the front panel.

AF amplifier IC2 amplifies the signal to a sufficient level
to drive the speaker.



4-2 TRANSMITTER CIRCUITS

4-2-1 MICROPHONE AMPLIFIER
(MAIN UNIT)

An AF signal from the microphone is applied to microphone
preamplifier Q7 through the MIC line.  IC7b functions as an
amplifier as well as a limiter for frequency deviation. IC7b
also functions as a pre-emphasis circuit with —6dB/octave
characteristics.

4-2.2 MODULATION CIRCUIT (MAIN UNIT)

The signal is filtered by a low-pass filter consisting of
IC7a. IC7b has a feedback circuit which functions as a
pre-emphasis circuit with +6db/octave characteristics.
The filtered signal is applied to the VCO circuit for FM
modulation.

4-2-3 DRIVE AMPLIFIER (MAIN UNIT)

The VCO output signal is buffer-amplified at Q4, and applied
to a switching circuit consisting of D4 and D6.

When transmitting, D4 is turned ON and the amplified
signal is applied to pre-driver Q6. Q6 amplifies the
signal to 200mW and 400mW for IC-228A/E and 1C-228H
respectively.

4-2-4 POWER AMPLIFIER (MAIN UNIT)

IC1 is a power amplifier and amplifies the signal to
approximately 30W and 50W for IC-228A/E and C228H
respectively. The amplified signal at pin 4 of IC1 is
applied to a low-pass filter consisting of L14~1L16 and
C61~C64 to filter out unwanted oui-of-band signals.

4-2-5 ANTENNA SWITCHING CIRCUIT
(MAIN UNIT)

When transmitting, a diode switching circuit consisting of
D7, D8 and D11 is turned ON by a signal of T9V.
Transmit signals are applied to the antenna connector
through the low-pass filter.

When receiving, the diode switching circuit is turned OFF
and received signals are applied to P1 through a n-type
filter consisting of L12, L13 and C57~C59. The filter
attenuates unwanted harmonic signals.

4-2-6 APC CIRCUIT (MAIN UNIT)

L11, C44~C49, D9 and D10 forms a mismatching detector
circuit.

When the impedance of the connected antenna is matched
with 500, detected voitage at D9 and D10 is at a
minimum. However the voltage increases when the
antenna impedance is not matched with 50Q.

The detected voltage is applied to pin 2 of IC2a and a
reference voltage is applied to pin 3 of IC2a. Pins2 and 3
form differential inputs and IC3 functions as a differential
amplifier. The relation between the detected voltage
level and output voltage level at pin 1 of IC3 is an inverse
proportion.

If output power from pin 4 of IC1 is increased, detected
voltage by D9 and D10 increases. The voltage is applied
to pin 2 of IC2a. Pin 1 of the 1C2a ouiput level becomes
lower than when the output power is normal. The base
voltage of Q9 becomes lower and the collector of Q8
also becomes lower. Therefore, applied voltages 1o the
collector of Q6 and pin 2 of IC1 decrease and the output
power is controlled at a constant level.

APC CIRCUIT
IC1
12 3 4
A 4 A Y
from Q8 L11
Driver Circun—»———l-q» 1 ] .I. 1 T #—10 LPF
[42] Ql @ wn D
8;; &’i : i 5; ESI 3
1
! 13.8V < ©
& 3 3

Q9

Reference

R38

voltage

This diagram shows the [C-228H version.



4-3 PLL CIRCUITS (MAIN UNIT)

4-3-1 GENERAL

IC3 is one package of the PLL IC chip. The IC functions
as a phase detector, reference oscillator, fixed divider
and programmable divider.

IC3 accepts 200MHz signals directly and divides themn
without a mixer or prescaler. Therefore an important
feature in IC3 is that it generates few spurious components.

The VCO output frequency is set by data signals from IC1 on
the EF UNIT.

PLL circuit block diagram

LOW-PASS .
FILTER veo OUTPUT
PLL N 103
Ref. N
l—ml——J
12.8MHz
Ref. osc. Fig. 3
4.3-2 VCO CIRCUIT
The VCO circuit forms a Hartley oscillator circuit. Q2

oscillates the desired signal and G3 functions as a buffer
ampiifier.

The collector of Q3 outputs signals and the signals are
applied to an isolator circuit consisting of L21 and
R17 for distributing the signals to both the PLL circuit
and driver circuit.

R18, R19 and R20 form a 500 attenuator. An attenuator
is installed between VCO output and the PLL IC chip io
reduce reflected waves due to mismatching.

4-3-3 REFERENCE OSCILLATOR

IC3 has an oscillator circuit for the PLL reference frequency
signal in the chip. X1 is a crystal unil for cscillating a
signal of 12.8MHz. The frequency is divided to either
5kHz or 12.5kHz by data signals from CPU IC1 in the EF
UNIT.

4-3-4 CHARGE PUMP AND LOOP FILTER
CIRCUITS

Phase-detected signals from pins 5 and 12 are converted
to DO voltage by a charge pump circull consisting of
Q16~Q18. The signal is then applied to a low-pass filter
circuit consisting of R43~R46 and C75~C78.

Filtered DC voltage is applied to D2 and D3 in the VCO
circuit for controlling the VCO output frequency and the
gate of Q14 for making voltages for receiver tuning.

4-4 OTHER CIRCUITS

4-4-1 REGULATOR CIRCUITS

IC3 on the RX UNIT is a 3-terminal voltage regulater iC
chip. -13.8V is appiied to pin 1 and pin 3 cutpuis +8V.
The regulated voitage is applied to each unit.

IC4 on the MAIN UNIT is a 3-terminal voltage regulator IC
chip. 138V is applied fo an input ferminal and the
output terminal outputs +5V.

Q19 and Q20 form a DC-DC voltage converter for applying
approximately 30V DC to the receiver RF circuit.

4-4-2 SUBAUDIBLE TONE ENCODER CIRCUIT
(1C-228A: U.S.A. AND ASIA VERSIONS)

IC5 is an IC chip for converting input data from serial to
parallel form. The data is sent from IC1 on the EF UNIT.
1C6 is an IC chip for generating subaudible tone frequency
signals from 67Hz~250.3Hz. The following table shows
the relation between input data and the output frequency
of 1C6.

SUBAUDIBLE TONE ENCODER FREQUENCY TABLE (IC-228A: U.S.A., ASIA VERSIONS)

OUTPUT IC6 INPUT PIN NUMBER OUTPUT I1C6 INFUT PIN NUMBER OQUTPUT IC6 INPUT PIN NUMBER
FREQUENCY FREQUENCY FREGUENCY
[Hz] g 9 10|11 |12 |13 [Fz] 8 g | 10|11 12|13 {Hz] 8 g |10 | 11| 12|13
67.0 H L L L L L 107.2 Ll H | H | H L. L 167.4 H | H L | H}H L
719 L H L L - L 110.9 H | HLPH|H L L 173.8 L L|H]H L
74.4 H | H L L L L 114.8 L L L L i H L 179.9 H Ll H]HI|H L
77.0 L L H L L L 118.8 H L L L i H L 186.2 LyH]}H|H]|H L
79.7 H LI H L. i L 123.0 L | H L L H L 192.8 H|lH|H{H]|H L
82.5 L H | H L L L 127.3 H | H L Lo L 203.5 L L L L L | H
85.4 Hi{H]|H L L I 131.8 L L | H L | H L 210.7 H L L L L | H
88.5 L L L | H L L 136.5 H L | LI H L 218.1 L | H L L LI H
91.5 H L L H L L 141.3 L H | H L H L 22587 H | H L L L | H
94.8 L | H L | H L L 146.2 H|H]|H L H L 23358 L L | H L L | H
97.4 H | H L H L L 151.4 L L L H i1 H L 241.8 H L1 H L L | H
100.0 L L H | H L L 156.7 H L LIHI]H I 250.3 L{H|H L L H
108.5 H L H | H L L 162.2 L |H L] HI}H L
H:HIGH L:LOW Table i

4 —3




4-5 LOGIC CIRCUITS (EF UNIT)
4-5-1 CPU PORT ALLOCATIONS

PORT NUMBER NUF;;EER DESCRIPTION

RESET 68 When a “HIGH" signal is applied here the CPU is initialized or changes to standby mode.

POO [INT4] 38 Detects a signal for the standby mode of the CPU.  The CPU enters the standby mode when
the port reads a trailing edge of the signal.

PG1 [SCK] 39 Outputs data signals.

P02 [DATA] 40 Outputs serial data synchronized with the SCK signal.

P03 [SQLS] 41 Detects a squelch signal. When the signal is **HIGH," the squelch opens.

P10~P13 [KIRO~KIR3] 42~45 Input ports for the initial matrix.

P20 46 Not used.

P21 [STBRX] 47 QOutputs a strobe signal for serial data to the output expander.

P22 [STBPLV] 48 Outputs a strobe signal for serial data to the PLL IC.

P23 49 Not used.

P30 [UNLKV] 50 Detects a PLL unlock signal. When the signal is “HIGH,” the PLL is unlocked. Normally
the port is “LOW.”

P31 51 Not used.

P32 [TXLED] 52 Outputs a signal for turning the TRANSMIT indicator ON and OFF. The port becomes
“LOW” and "“HIGH" when transmitting and receiving (squelch opens) respectively.

P33 {8RFO] 53 Outputs a reference voltage for the S/RF indicator.

P40~P43 [KRO~KR3] 29~32 These are input ports for the key matrix.

P50~P53 [KSO~KS3] 34~37 These are output ports for strobe signals for the initial and key matrix.

P60 [SRFI] 60 Inputs a reference voltage for the S/RF indicator.

P61 [PTT] 61 Inputs a signal on the PTT line.  The port should be “HIGH"’ when the PTT switch is pushed.

P62 [TSQL] 62 Input port for an acknowledge signal in the tone squelch unit.  The port is “HIGH’’ when the
tone squelch opens.

P83 [OPT] 63 Input port whether the tone squelch is installed or not.  The port is “LOW’’ when the tone
squelch is installed.

P70 [STBOP] 64 Outputs a strobe signal for serial data to the tone squelch unit (MN6520).

P71 [STBCT] 65 QOutputs a strobe signal for serial data to the subaudible tone IC (S7116).

P72, P73 [DIMG1, DIM02] 66, 67 Outputs a signal for controlling intensity of the FUNCTION DISPLAY. Refer to Table 2.

4-5-2 KEY MATRIX

Table 2
P50 P51 P52 P53
LOCK PRIO MW DIAL
DOWN
P40
SET/J/ T. sc;;\/ DIALL;/
P41
HI/LO A CALL TS MIC
UP/DN
P42
MON! VFO/ pupP MIC
MR / CK
P43




4-5-3 RESET CIRCUIT

The CPU is reset when the RESET port changes from
“HIGH’ to ““LOW’" and then becomes “LOW’’ again. The

RESET CIRCUIT CPU
5V
13.8V
R21
Co RESET
IN ouT
GND
R20 lCS CPU
INT4
Fig. 5 | S———

RESET port remains ‘““HIGH"" except when the CPU is reset.
The following is a diagram for the reset circuit and timing
chart.

RESET TIMING CHART

!
13.8V \

;

1

1
1

I
'
(
t
'
'
1
1

—

!
1’ ov
Vi
i
S it :
INT4 | !
: 1. oV
HE] v
V tl
1 1
JR— - ot 1l
I N\ Uy
RESET D 1
1
¥ ¥ o
]
| “« MEMORY CONTENTS-
|1 BACKED UP i
! POWER OFF I POWER ON
Fig. 6

4-5-4 S/RF INDICATOR CIRCUIT

IC3 functions as a comparator. Pin 53 of IC1 outputs
“HIGH" as a reference voltage to a detected S/RF signal
level.

¢ Relative signal strength indicator

When receiving, Q6 and Q7 on the RX UNIT amplifies a
455kHz 2nd IF signal. D11 and D12 on the RX UNIT rec-
tify the signal to be converted to DC voltage as the S/RF
signal. The signal is applied to pin 2 of IC3 on the EF
UNIT. Pin 1 of IC3 on the EF UNIT outputs “"HIGH” when
the voltage at pin 3 becomes the same as or higher than the
SRF voltage at pin 2. It takes time to output ““HIGH" from
pin 1 of IC3 after pin 53 of IC1 on the EF UNIT outputs
“HIGH”. The time depends on the level of the SRF
voltage. The higher the level of SRF voltage the longer
time it takes. 1C1 measures the time and the FUNCTION
DISPLAY indicates the relative signal strength.

S/RF INDICATOR CIRCHT

SREG
SRFO

CPU

D13
SRF1

Fig. 7

+ RF output power selection indicator

IC2b on the MAIN UNIT amplifies RF output power. The
gain of IC2b is set very high, so the output voltage at pin 7 of
iC2b is saturated even if the input RF level is small. Then
the ““HIGH" is applied to pin 2 of IC3 on the EF UNIT.  Pin 1
of 1C3 is ‘“‘HIGH" when the power module of IC1 on the
MAIN UNIT outputs power. 1C1 on the EF UNIT detects
either HIGH or LOW output power with the key matrix of P42
and P50.

4-5.-5 DIMMER CIRCUIT

The FUNCTION DISPLAY changes its brightness at 4 levels
using combinations of output level at P72 and P73. By
changing levels at P72 and P73, the base voltage and collec-
tor current changes. Therefore, the collector voltage is
changed and brightness of lamps DS2~DS4 changes.

DIMMER CIRCUIT

13.8V

P73
CPU
P72
Fig. 8
BRIGHTNESS P72 P73 INDICATION

H H d-4
Brightness L H d-3
Dark H L d-2
* L L d-1

H: HIGH L:LOW
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5-2 FRAME DISASSEMBLY

HABELLED DESCRIPTION N QTy.
&h 57 Speaker Holder 8930002650 1
&8 Speaker 57538-1 2510000280 1
39 57 Speaker Spacer 8930004950 1

495 Bottom Cover (B)-1 (IC-228A/E) 8110002140 1
@ © 301 Bottom Cover (B}1 (1C-228H) | 8110002080 | 1
@p ICOM Screw (B) 4 8810003700 2
@ FH M2.6 x5 ZK 8810002450 4
@3 Set Screw (A) 3x5 8810003150 5
@ FH M3x8 8810002180 2
@ AF Heatsink (A) 8410000980 1
@9 Spring Washer M3 Ni 8850000420 2
) Nut M3 8830000100 2

470 Chassis (A)-3 (IC-228A/E) 8110007511 1
® © 301 Chassis (AV4 (IC-228H) | 8010007431 | T
@9 Cover Slider 8930000820 4

ICOM Screw (A) 12 (IC-228A/F) 881000403 2
0 © SetScrew (A) 3x18 (IC-228H) | 8810003230 2
) Power Supply Cable OPC-143 (Conngctor inciuded) 8900001520 1
62 Module Shield Plate 8510003450 1
63 Rubber Bushing 8530007860 1
69 PH M3x 6 BSBM Ni 8810001910 2
69 Antenna Cable OPC-186 (Connector included) 8900001890 1
66 Antenna Plate 8930009080 1
67 Set Screw (A) 3x5 8810003150 9
63 Mixer Shield Case 8510000470 1
69 Filter Shield Case 8510003070 1
() Set Screw (A) 2.6 X5 8810003960 3
6D Mixer Shieid Case 8510002020 1
62 VCO Case {A) 8510002210 1
63 VCO Top Cover (A) 8510002250 1
€ FH M3x5 8810002160 4

Screw type

Screw: M2.6x 4, etc.  Self-tapping screw: B0 2 x 4, etc.

Screw’s head style PH: Pan head FH: Fiat head
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MAINTENANCE AND ADJUSTMENT

SECTION 6

6-1 PREPARATION BEFORE SERVICING

1. Detach the power cord and turn OFF the POWER 8.
SWITCH before performing any work on the transceiver.

For transmission problems, attach a dummy load to the
ANTENNA CONNECTOR. For reception problems,
attach an antenna or signal generator 10 the ANTENNA
CONNECTOR. DO NOT transmit into the signal

2. DO NOT force any of the variable components. Turn

them slowly and smaoothly.

generator.

. Follow the instructions exactly. if an indicated result is 7. Re-check for the suspected malfunction with the POWER
not obtained, repeat the instruction until the correct SWITCH ON.
result is obtained.
8. There are different versions of this transceiver.
. Confirm defective operation of the transceiver first when Adjustment procedures and results may differ for each
checking an put-of-service unit.  Verify that external version. Be sure to follow the correct procedure for the
sources DO NOT cause the problem. transceiver you adjust.
. Remove the transceiver case as shown in SECTION
5-1.
6-2 PLL ADJUSTMENT
TEST INSTRUMENTS REQUIRED MEASUREMENT CONNECTION LOCATION
(1) AC POWER SUPPLY
¢ Output voltage : 13.8VDC*15%
* Current capacity : 10A or more RF POWER AC POWER
METER SUPPLY
(2) DC VOLTMETER
¢ Input impedance 1 50kQ/v DC or better
(3) FREQUENCY COUNTER
* Frequency minimum : 150MHz
e Frequency accuracy : 1ppm or better T
* Sensitivity : 100mV or better :m :E:
FREDQUENCY PR
(4) RF POWER METER {or 509 dummy oad) COUNTER cTe o e
 Minimum power rating: 100W wis VOLTMETER
* Frequency minimum © 150MHz MAIN UNIT
¢ Input impedance T 500 L S
* SWR :1.2:1 or better IC-228A/E/H
MEASUREMENT A N
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
LOCK 1 | ® Frequency display: 145.000 MHz MAIN | Connect the DC 8V MAIN L3
VOLTAGE voitmeter to W13. (VCO)
REFERENCE 1 | e Frequency display: 145.000 MHz MAIN | Loose couple the 145.000MHz MAIN C85
FREQUENCY ¢ Transmitting frequency counter to
the LPF circuit.




MAIN UNIT

S

LPF circuit

C85 Reference frequency adj.—

L3 PLL Lock voltage adj.

W13 Lock voltage
measurement [ocation




6-3 RECEIVER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY

s Qutput voltage : 138V DC£15%
» Current capacity . 10A or more
(2) STANDARD SIGNAL GENERATOR STANDARD
» Frequency range : 0.1~180MHz g&gﬁvym SIGNAL
e Qutput level : =127~—17dBm GENERATOR
(0.1uV~32mV)
(3) DC VOLTMETER
¢ [nput impedance 1 50kQ/V DC or better
W DC
bz VOLTMETER
BXUMIT
WO ZRBASE I
MEASUREMENT ADJUS LENT
ADJUSTMENT ADJUSTMENT CONDITIONS YALUE
UsIT LOCAYION UNIT | ADJUST
SENSITIVITY | 1 | e Frequency display: 145.000MHz 294 Connect the DO Maximum RX Adjust in
e Receiving yoltmeter 1o the sequence
e Apply an RF gignal 1o the ANTENNA cathode of D12, L8
CONNECTOR, L7
Level: —&7 dBm (3.18uV} L6
Dev. ; #=3.5kMHz L5
Mod. : 1kHz Repeat
e R36: Max. counterciockeise above
adiust
ments 2
or3
times.
2 | o Apply an RF signal to the ANTENNA L3’
CONNECTOR. L2
Level: —97dBm (3.16uV) L1
Dev. : £7kHz
NOTE: Adjust the signal generator output each time until the DC voltmeter is at 30% on the
full scale reading of the lowest range.
S-METER 1 | ® Frequency display: 145.000 MHz FUNCTION | S/RF INDICATOR S3 (2 dots) RX R36
e Receiving DISPLAY
e Apply an RF signal to the ANTENNA
CONNECTOR.
Level; —107dBm (1uV)
Dev. : £3.5kHz
Mod. : 1kHz




RX UNIT

Sensitivity adjustment points: Sensitivity adjustment points:

L5

L1
L6 L2
L7 L3
L8 R36 S-METER adj.

D12 Sensitivity
measurement location




6-4 TRANSMITTER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY

» Output voltage ©13.8VDC+£15%
¢ Current capacity : 10A or more
RF POWER
(2) RF POWER METER METER
* Terminated type
e Minimum power rating: 50W
e Frequency minimum : 150MHz
* [nput impedance : 500
* SWR : 1.2 1 or better ATTENUATOR QS;FEI)_\Q/ER
(3) FM DEVIATION METER
® Freguency minimum : 150 kHz Eé
e Measuring range MRl a1 8] ¥ & ¥4 EM DEVIATION o g
METER
(4) AF GENERATOR m m g g
e Frequency range D 200--2000H2 e MIC
e Output range DA R00mY MG GND
PTT SWITCH
(5) ATTENUATOR MAIN UnMIT
e Attenuation © 4048 or B04B
* [nput power rating o At least 50W O BOBALE I+ MIC CONNECTOR
] AF
GENERATOR
MEASUREMENT ADIS IAENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
QUTPUT 1 | e Frequency dispiay: 145 000 MMz Rear | Connect the BF 2EW {(IC-22BAJE) MAIN R82
POWER e Transmitting panel | power maler 1o the ABW (1C-228H)
o [HI/LO) SWITOH, HIGH ANTENNA
CORNNECTOR.
2 | o [HI/LO] SWITCH: LOW SW {(Any motel) R83
DEVIATION 1 |  Frequency display: 146.000MHz Rear | Connect the FM +4.8kHz MAIN R90
(IC-228E/H Europe: 145.000MHz) panel | deviation meter to
* Transmitting the ANTENNA
e Apply an AF signal to the MIC CONNECTOR via the
CONNECTOR attenuator.
Level: 20mV/1kHz
(IC-228A/H U.S.A. 65mV/1kHz)
» Set the FM deviation meter.
HPF: 50Hz
LPF : 20kHz
o [T/T. SQL] SWITCH: OFF
2 | » Apply an AF signal to the MIC +3.5kHz MAIN R98
CONNECTOR
Level: 2mV/1kHz
(IC-228A/H U.S.A. 6.5mV/1kHz)




TRANSMITTER ADJUSTMENT (CONTINUED)

MEASUREMENT ADIUS TMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
TONE 1 | ® Frequency display: 146.000MHz Rear Connect the FM +0.85kHz MAIN R86
DEVIATION * Apply no signal to the MIC panel | deviation meter to
(IC-228A/H CONNECTOR. the ANTENNA
USA., * [T/T. SQL] SWITCH: ON CONNEGTOR via the
Asia only) * Tone frequency: 88.5kHz attenuator.
* Set the FM deviation meter.
HPF: OFF
LPF : 20kHz
POWER 1 | * Frequency display: 145.000 MHz MAIN | Connect the RF More than +26dBm Verity
MODULE * Remove solder and disconnect IC1 power meter (1W (400mwW)
INPUT (For pin 1 from MAIN UNIT. type) to the point (IC-228H)
repair * Transmitting where solder is
reference) removed. More than +23dBm
(200mwW)
(IC-228A/E)
MAIN UNIT

R82 High power adj

R83 Low power adj.

R86 Tone deviation adj.

—R90 Maximum deviation adj.

R98 70 % deviation adj.



SECTION 7

7-1 EF UNIT
* EF UNIT

UPD75308GF-101-3B9 IC1 M51943BML IC2
(CPU) (VOLTAGE DETECTOR)
Z2sEnenanuaokELE [
s12 5] E P70/KR4
o B ol L Lel L)
o5 Ferl persknt Vee GND OUT
si6 [5 ] [ 66] PeO/KRO
s17 [ & | 53 x2
s [7] s8] X1
sto [ 8 | [57] nc
s20 9 56 XT2
s21 10 [55 ] xT1
522 54 Voo
523 12 53 P33
oreer [ Fo favsve LA6393M IC3
e b =1 o (DUAL COMPARATOR)
sz28/8pa [ 17 o6 ] peaspcL
s20/8P5 [1a] _4:; P21 vee ouTPurzmtp—LiTz Ihfi\)JTz
savem ] E eorrio ] [7] [¢] [5]
CoMO 21 é P12/ INT2
COM1 22 43 P11/ INT1
comz [23] [2] PiO/INTO
coms [ 22 | [ar] Po3/S1/8B1
$839¢es90480B S O
i 8§58 L] G T L
< &g OUTPUTI INPUTI INPUTI VEE
a =) {+)
TC4S81F IC4
(AND GATE)
VDD GUT
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SECTION 8

PARTS LIST

[EF UNIT] [EF UNITI]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
1C1 IC uPD75308GF-101-3B9 R23 Resistor 27kQ MCR10
1C2 IC M51943BML R24 Resistor 56kQ2 MCR10
IC3 IC LAB393M R25 Resistor 27%Q MCR10
1C4 IC TC4S81F R26 Resistor 1.2kQ MCR10
R27 Resistor 1.8kQ MOR10
R28 Resistor 2200 R30X
Q1 Transistor 28C2712 Y R29 Resistor 100K MOR10
Q2 Transistor 28C2712 Y R30 Resistor 2202 MOR10
Q3 Transistor RN2404 R31 Resistor 3.9k{2 MOR10
Q4 Transistor 258C2712 Y R32 Resistor KL MOR10
Qs Transistor 28C2712 Y R33 Resistor 3K MOR10
Q8 Transistor RN2404 R34 Resistor 2304 MOB10
Q9 Transistor RN2404 R35 Resistor 1RG0 MOR10
Qi Trangistor 2WCITIE Y Ras Rasigtor HEvT e MCR10
Q11 Transisior 258788 DK H37 Reasgistor HEE S8 MGR10
G112 Transistor IBCRTIZY n38 Hesistor 100EL MOH10
213 Transisior HN24an4 R4 Resistor 330 MCR10
14 Teansigtor ZHO2NTE Y a1 Resistor HEE3 ] MOR10
s Transistor 2BOEZ Y R42 Resistor 100K MOR10
R43 Registor 470Kk MCR10
Raa Resistor TR0k MCR10
1 Dinde 155184
Dz Diode 185184
3 Diods 1858184 (93 Ceramic O 1uF GRM40 F
34 Slode 185184 [ Electrotylic 47uF 8.3V MS7
35 Digde 158184 o3 Ceramic 330pF 3HM40 CH
[RS] Diode 185184 C4 Ceramic G.O0WE GRMA40
07 Diode 165186 (IC-22BA: 1).8.A, Asia) (91 Ceramic D.O01TWF BHM40
[ Diode 185184 (02280 laly 6 Cerarmic O.01uF (3RM40 F
08 Dinde 185193 (C-228A Ausiralia) o7 Ceramic D001uF {3HM40
D8 Diode 188196 (1G-228E . Germany) C& Electrolytic 47 uF BAY MS7
Do Dicde 185183 Ca Geramic 0.0014F GRM40
{H3-22BAE  Australla, Germany, Haly) 10 Ceramic DOGTuF {GRM40
D11 Dinde 155184 311 Ceramio GONTuF GFM40
iz Diode 165183 o2 Ceramio G.001uF GRM40
D13 Dinde 185183 Ci3 Ceramic SO01uF GRM40
D14 Diode 188184 14 Ceramic sXe o3ty GRM40
D15 Dode 158181 18 Caramic 0.00tuF GRMA40
o8 Diode 188153 (931 Harrier Layer O1uF Wy
17 Diade 1685187
318 Zaney RDG. 184 B2
D19 Diode 185254 Ji Connecior 8S-8-E
C-28B8E  Australia, Germany, Naly) J2 Conneactor TLB-POTH-B1
J3 Conngoior TLE-POSH-BY
J4 Connestor TLR-PG4H-BY
X1 Crystal FAR-C4CA-04134000-MG1 J5 Sonnecior BOIB-EH-S
16 Connestor THRLAPOBP-CH
J7 Connecior TXLPOBP-0Y
R1 Variable Resistor RK0871112008A J8 Conngciar TLE-PORH-EH
R2 Variable Resistor RK0971114005A J9 Connecior TLB-PO3H-B1
"3 Rusgisior 470 MCR10 Jw Connecior TZE-PO2H-A1
R4 Resistor 47k0) MCR1D Jn Connscior TLB-PO3H-B1
&34 Rasistor 47kQ MCR10 J12 Connaciar TZB-POZH-A1
16 Resistor 4702 MCR10
R? Hesistor 47k MCR10
R8 Hesistor 470 MCR10 1 Connecior TXL-PO6H-A1
R9 Resigtor 185Q MCR10 P2 Connector TXL-P13H-A1
10 Resistor TMQ MCR10 P3 Conngctor EHR-D3
"1 Resistor 8.2kQ MCR10 P4 Connsctor EHR-08
R12 Resistor 100kQ MCR10 PS5 Connector TXL-PO3H-A1
R13 Resistor 1.2MQ MCR10 P8 Connector TXL-PO3H-A1
R14 Resistor 1kQ2 MCR10 P7 Connector EHR-03
R15 Resistor 100k MCR10
R16 Resistor 100kQ) MCR10
R17 Resistor 100kQ MCR10 DS1 LCD LCD-9811J
R18 Resistor 4.7%Q MCR10 DS2 Lamp HRS-7219AY2 30
R19 Resistor 220kQ MCR10 D83 Lamp HRS-7219A-Y2 30
R20 Resistor 3.3kQ MCR10 DS4 Lamp HRS-7219A-Y2 30
R21 Resistor 2.7k MCR10 D85 LED SLP-251B
R22 Resistor 82kQ) MCR10 DS6 LED SLP-151B




[EF UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
S1 Switch SKHHAKO13A D6 Diode 188265
82 Switch HKW0270-01-300 D7 Diode MI308
S3 Switch SKHLABOB4A D8 Diode MI308
S4 Switch HKW0270-01-300 Dg Diode 18897
S5 Switch HKW0270-01-300 D10 Diode 18897
S6 Switch HKW0270-01-300 D11 Diode MI308 (1C-228A/E)
57 Switch SKHLABOB4A MI407 (IC-228H)
S8 Switch HKW0270-01-300 D12 Diode 15CD11
S9 Switch SKHLABOB4A D13 Diode 18853
S10 Switch HKW0270-01-300 D14 Zener RD20E B2
S11 Rotary Encoder SRBM1L038A b15 Diode 155133
D16 Diode 18953
D17 Zener RD30E B2
SP1 Speaker 57S538-1 D18 Diode 18853
D19 Diode 185133
BT1 Lithium Battery BR2032-1T2
X1 Crystal CR-69
X2 Crystal RF4A3FAA (IC-228A: U.S.A., Asia)
EP1 P.C. Board B-1655B (LOGIC)
EP2 P.C. Board B-16948 (VOLUME)
EP3 P.C. Board B-1695B (SQUELCH) L1 Coil 3.3uH LALO2KR 3R3K
EP4 P.C. Board B-1696A (SENSOR) L2 Coil 3.3uH LALO2KR 3R3K
EP5 LCD Contact Strip  SRCN543 L3 Coil LB-167
L4 Coil 3.3uH LALO2KR 3R3K
L5 Coil 3.3uH LALO3NA 3R3K
L6 Coil 3.3uH LALO3NA 3R3K
L7 Coil LA-244
L8 Coil LA-234
L9 Coil LA-244 (IC-228A/E)
LA-254 (IC-228H)
[MAlN UNIT] L10 Coil LA-233 {IC-228A/E)
LA-235 (IC-228H)
REF. NO. DESCRIPTION PART NO. L1 Coil LA-234
L12 Coil LA-235
IC1 IC SC-1019 (IC-228A/E) L13 Coil LA-235
SC-1022 (I1C-228H) L4 Coil LA-243
1C2 IC uPC358C L1s Coil LA-236
1C3 IC PLL2001 L& Coil LA-244
IC4 IC TA78LO05AP L17 Coil LW-19
IC5 IC WPD4094BC (IC-228A: U.S.A,, Asia) L18 Coil imH LALO3NA 102K
1C6 iIC S7116A (IC-228A: U.S.A., Asia) L19 Coil LW-30
1C7 IC NJM4558D 120 Coil 100uH LALO3NA 101K
L21 Coil LR-116
22 Coil LW-19
Q1 Transistor 28C2458 GR
Q2 FET 28K125
Q3 Transistor 28C3776 D R1 Resistor 4.7kQ2 ELR20
Q4 Transistor 28C3776 D R2 Resistor 2.7kQ ELR20
Q5 Transistor 28C3776 D R3 Resistor 470Q ELR20
Q6 Transistor 28C2407 (IC-228A/E) R4 Resistor 4700 ELR20
TRF559 (IC-228H) R5 Resistor 47Q ELR20
Q7 Transistor 28C2458L G Ré Resistor 470 ELR20
Q8 Transistor 2SA1359 Y (IC-228A/E) R7 Resistor 100Q ELR20
28B1019 (IC-228H) R8 Resistor 4.7kQ2 ELR20
Q9 Transistor 25C2458 GR (IC-228A/E) R9 Resistor 220Q ELR20
25C1645 B R10 Resistor 68002 ELR20
Q10 Transistor RN1204 R11 Resistor 472 ELR20
Q1 FET 258K184 Y R12 Resistor 100Q R20
Q12 Transistor 28C2458 GR R13 Resistor 100Q2 ELR20
Q13 Transistor 2S5A1048 GR R14 Resistor 4702 ELR20
Q14 FET 28K184 Y R15 Resistor 4.7%Q R25
Q15 Transistor 28A1048 GR R16 Resistor 680Q ELR20
Q16 Transistor 2SA1048 GR R17 Resistor 47Q R20
Q17 Transistor 25C2458 GR R18 Resistor 270Q R20
Q18 Transistor 28C2458 GR R19 Resistor 18Q2 R25
Qg Transistor 2S5A1048 GR R20 Resistor 270Q ELR20
Q20 Transistor 28C2458 GR R21 Resistor 47} ELR20
R22 Resistor 4.7kQ ELR20
R23 Resistor 680Q2 ELR20
D1 Diode 18853 R24 Resistor 3.3kQ2 ELR20
D2 Varicap 18V50E R25 Resistor 1kQ R20
D3 Varicap 18V50E R26 Resistor 4702 ELR20
D4 Diode 185265 R27 Resistor 2.2kQ ELR20
D5 Diode 18853 R31 Resistor 3900 R20




[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
R32 Resistor 15002 ELR20 R97 Resistor 150kQ R20
R33 Resistor 10Q R25 R98 Trimmer 100kQ RHO651C15J1UA
R34 Resistor 10k ELR20 R99 Resistor 1.5kQ2 ELR20
R35 Resistor 47kQ2 ELR20 R100 Resistor 100Q ELR20
R36 Resistor 33kQ2 ELR20 R101 Resistor 220k ELR20
R37 Resistor 330Q R50X (IC-228A/E) R102 Resistor 270kQ2 ELR20
2200 R50X (IC-228H) R103 Resistor 10002 R25
R38 Resistor 4.7kQ2 R20 R104 Resistor 5.6k02 ELR20
4.7kQ CRB25FX (IC-228H) R105 Resistor 1.2MQ ELR20
R39 Resistor 4.7kQ ELR20 R106 Resistor 3300 ELR20
R40 Resistor 4,702 R20 (IC-228A/E) R107 Resistor 1O ELR20
4.7k8) CRB25FX (IC-228H) R108 Resistor 10002 ELR20
Ra1 Resistor 470 R50X (1C-228A/E) R109 Resistor 4.7kQ ELR20
330 R50X (IC-228H) R110 Resistor 10Q ELR20 (IC-228A/E only)
R42 Resistor 4783 R50X (IC-228A/E) R111 Resistor 3300 ELR20 (IC-228AJE only)
3302 R50X (IC-228H)
R43 Resistor 2.2k) R25
R44 Resistor 2700 R20 C1 Electrolytic 100uF 10V SS
R45 Resistor 10k} R20 C2 Ceramic 470pF 50V
R46 Resistor 1kQ ELR20 C3 Ceramic 0.001uF 50V
R47 Resistor 100kQ2 ELR20 C4 Ceramic 470pF 50V
R48 Resistor 270kQ2 ELR20 C5 Ceramic 470pF 50V
R49 Resistor 220k0) ELR20 C6 Tantalum 4.7uF 16V DN
R50 Resistor 4.7kQ ELR20 Cc7 Ceramic 470pF 50V
R51 Resistor 15kQ) ELR20 C8 Ceramic 1pF 50V
R52 Resistor 56kQ ELR20 C9 Ceramic 0.001uF 50V
R53 Resistor 270kQ ELR20 C10 Ceramic 0.001uF 50V
R55 Resistor 22002 ELR20 C11 Ceramic ipF 50V
R56 Resistor 2.2MQ ELR20 C12 Ceramic 100pF 50V
R57 Resistor 100 R20 C13 Ceramic, 470pF 50V
R58 Resistor 150kQ2 ELR20 C14 Ceramic 22pF 50V
R59 Resistor 100kQ ELR20 C15 Ceramic 470pF 50V
R60 Resistor 6.8kQ) ELR20 C16 Ceramic 470pF 50V
R6t Resistor 220kQ ELR20 C17 Cylinder 22pF UP125 SL. 220J
R62 Resistor 56kQ ELR20 C18 Ceramic 5pF 50V
R63 Resistor 47kQ2 ELR20 C19 Cylinder 5.6pF UP125 SL 5R6K
R64 Resistor 220k ELR20 C20 Ceramic 10pF 50V
R65 Resistor 100k ELR20 C21 Ceramic 22pF 50V
R66 Resistor 4702 ELR20 Ccz22 Ceramic 12pF 50V
R67 Resistor 15kQ ELR20 Cc23 Ceramic 20pF 50V (IC-228A/E)
R68 Resistor 2.2k ELR20 30pF 50V (IC-228H)
R69 Resistor 68k} ELR20 C24 Ceramic 470pF 50V
R70 Resistor 10kQ ELR20 c25 Ceramic 470pF 50V
R71 Resistor 4700 ELR20 C26 Ceramic 470pF 50V
R72 Resistor 470Q ELR20 C29 Ceramic 470pF 50V
R73 Resistor 100Q2 ELR20 C30 Ceramic 470pF 50V
R74 Resistor 15kQ2 R25 C31 Ceramic 22pF 50V
R75 Resistor 2.2MQ ELR20 C32 Ceramic 10pF 50V
R76 Resistor 56k R20 C33 Ceramic 22pF 50V
R77 Resistor 68002 ELR20 C34 Ceramic 470pF 50V
R78 Resistor 10kQ2 R20 C35 Ceramic 0.001uF 50V
R79 Resistor 100kQ ELR20 C36 Cerarnic 470pF 50V
R80 Resistor 180kQ2 ELR20 C37 Ceramic 0.001uF 50V
R81 Resistor 1.2k$) ELR20 (IC-228AJE) C38 Tantalum 10uF 35V DN
1k ELR20 (1C-228H) C39 Ceramic 470pF 50V
R82 Trimmer 3.3kQ RHO421CN3JO1A C40 Electrolytic 10uF 16V MS7
R83 Trimmer 2.2kQ RH0421CJ3J09A Ca1 Ceramic 0.001uF 50V
R84 Resistor 390Q R20 (IC-228A/E) Ca2 Ceramic 0.001yF 50V
472 R20 (1C-228H) C43 Ceramic 22pF 500V (IC-228AJE)
R85 Resistor 10Q R20 12pF 500V {(1C-228H)
(IC-228A: U.S.A,, Asia) C44 Ceramic 1pF 50V (IC-228A/E)
R86 Resistor 47k RHOB51CS4J25A 2pF 50V UJ. (IC-228H)
(IC-228A: U.S.A,, Asia) C45 Ceramic 2pF 500V (1C-228H only)
R87 Resistor 47k ELR20 C46 Ceramic 20pF 50V CH (IC-228A/H)
(IC-228A: US.A,, Asia) 27pF 50V CH (IC-228H)
R88 Resistor 4702 R20 car Ceramic 20pF 50V CH (IC-228A/H)
(IC-228A: U.S.A,, Asia) 27pF 50V CH (IC-228H)
R8S Resistor 5.6k ELR20 C48 Ceramic 1pF 50V (IC-228A/E)
RS0 Trimmer 10kQ RHO0651C14J2WA 2pF 50V UJ (1C-228H)
R91 Resistor 82kQ) ELR20 C49 Ceramic 2pF 500V (IC-228H only)
R92 Resistor 82kQ2 ELR20 C50 Ceramic 0.001uF 50V
R93 Resistor 82k ELR20 C51 Ceramic 0.001uF 50V.
R94 Resistor 150k R20 G52 Ceramic 470pF 50V
R95 Resistor 47kQ R25 C53 Ceramic 0.001uF 50V
R96 Resistor 100kQ2 ELR20 C54 Ceramic 470pF 50V




[MAIN UNIT}

IMAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.

C55 Ceramic 12pF 500V C123 Barrier Layer C.001uF 25V

C58 Ceramic 0.001uF 500V C124 Ceramic 470pF 50V

C57 Ceramic 22pF 500V (1C-228A/E) C125 Electrolytic TF 50V BP
18pF 500V (IC-228H) C126 Ceramic 470pF 50V

C58 Ceramic 39pF 50V c127 Electrolytic 0.22uF 50V MS7

C59 Ceramic 20pF 50V c128 Ceramic 470pF 50V

C60 Ceramic 100pF 50V C129 Barrier Layer 0.01uF 25V

C61 Ceramic 15pF 500V C130 Ceramic 470pF 50V

C62 Ceramic 30pF 500V C131 Barrier Layer 0.01uF 25V

C63 Ceramic 30pF 500V C132 Ceramic 0.001uF 50V

C64 Ceramic 10pF 500V G133 Ceramic 0.001uF 50V

C65 Ceramic 0.001uF 50V C134 Electrolytic 10uF 16V MS7

C66 Ceramic 470pF 50V C135 Ceramic 22pF 50V

ce7 Ceramic 0.001F 50V C136 Ceramic 47pF 50V

C68 Ceramic 470pF 50V c137 Ceramic 47pF 50V

C69 Ceramic 0.001uF 50V C138 Ceramic 47pF 50V

C70 Ceramic 220pF 50V C139 Ceramic 470pF 50V (IC-228AJE only)

C71 Electrolytic 330uF 16V SS C140 Ceramic 470pF 50V (IC-228A/E only)

C72 Electrolytic 330uF 16V SS C141 Ceramic 22pF 50V (IC-228A/E only)

C73 Electrolytic 330uF 16V SS

C74 Feed Through 0.001uF TF318-450E 102GMV

C75 Tantalum 0. 1uF 35V DN J1 Connector TXL-POBP-A1

C76 Tantalum 10uF 35V DN J2 Connector TXL-P13P-A1

cr7 Tantalum 2.2uF 35V DN J3 Connector PDC2A1OM

C78 Tantalum 10uF 35V DN J4 Connector SB13P-HVQ-24

C79 Electrolytic 4.7uF 25V MS7

C80 Electrolytic 1uF 50V MS7

C81 Ceramic 0.001uF 50V P1 Connector TMP-PO1X-A1

Cc82 Electrolytic 47ufF 25V MS9 P2 Connector TMP-PO1X-A1

C83 Ceramic 22pF 50V P3 Connector PI28A10F

C84 Ceramic 18pF 50V

C85 Trimmer 20pF CV05D2001

C86 Ceramic 27pF 50V Wi Cable OPC-186

c87 Ceramic 0.001uF 50V w2 Cable OPC-143

C88 Electrolytic 10uF 16V MS7 W3 Jumper JPW-01 RO1

C89 Ceramic 100pF 50V W4 Jumper JPW-01 RC1

C90 Electrolytic 3.3uF 50V MS7 W5 Jumper JPW-01 RO1

Co1 Electrolytic 3.3uF 50V MS7 W6 Jumper JPW-01 RO1

C92 Ceramic 0.001uF 50V W7 Jumper JPW-01 RO1

Ca3 Barrier Layer 0.01uF 25V w8 Jumper JPW-01 RO1

C94 Ceramic 0.001uF 50V W9 Jumper JPW-01 RO1

C95 Ceramic 0.001uF 50V W10 Jumper JPW-01 RO1

C3g6 Ceramic 470pF 50V w11 Jumper JPW-01 RO1

C97 Ceramic 0.001uF 50V W12 Jumper JPW-01 RO1

98 Ceramic 0.001uF 50V W13 Jumper JPW-01 RO1

C99 Ceramic 470pF 50V W14 Jumper JPW-02A

C100 Ceramic 0.001pF 50V Wi1b Jumper JPW-02A

C101 Ceramic 470pF 50V W16 Shield Cable [61/99/1 70/C31/W13A}

c102 Ceramic 47uF 50V W17 (with P1 assembly) 08 A

C103 Ceramic 0.001uF 50V W18 Shield Cable 61/99/170/C31/W13A

C104 Electrolytic 22uF 6.3V MS7 W19 (with P2 assembly) [ c8 A]

C105 Barrier Layer 0.1ufF 16V W20 Wire 23/00/070/D02/D22

C106 Electrolytic 10uF 16V MS7 W21 Wire 23/01/070/D02/D22

c107 Ceramic 0.001uF 50V waz2 Wire 23/02/070/D02/D22

C108 Ceramic 0.001uF 50V w23 Wire 23/03/065/D02/D22

C109 Ceramic 470pF 50V w24 Wire 23/04/065/D02/D22

C110 Ceramic 0.001uF 50V W25 Wire 23/05/065/D02/D22

Ct11 Ceramic 47pF 50V W26 Wire 23/06/060/D02/D22

Cct12 Electrolytic 2.2uF 50V MS7 w27 Wire 23/07/060/D02/D22
(IC-228A: U.S.A., Asia) w28 Wire 23/08/060/D02/D22

C113 Ceramic 0.001uF 50V W29 Jumper JPW-02A (IC-228A/E only)
(IC-228A: U.S.A., Asia)

C114 Ceramic 39pF 50V
(IC-228A: U.S.A., Asia) EP1 Ferrite Bead DL2-OP2.6-3-1.2H

C115 Cerarnic 39pF 50V EP2 Ferrite Bead DL2-0OP2.6-3-1.2H
(IC-228A: U.S.A., Asia) EP9 Crystal Crystal Seat 4124

C118 Barrier Layer 0.01uF 25V EP10 Crystal Crystal Seat 4124
(IC-228A: U.S.A,, Asia) EP11 P.C. Board B-1680B (MAIN) (IC-228A/E)

C117 Electrolytic 0.1uF 50V MS7 B-1653B (MAIN) (IC-228H)
(IC-228A: U.S.A., Asia)

C118 Electrolytic 4.7uF 25V MS7

C119 Ceramic 120pF 50V

C120 Barrier Layer 0.0022uF 25V

Ci21 Electrolytic 4.7TuF 25V MS7

c122 Ceramic 0.001uF 50V




[RX UNIT] [RX UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC1 IC MC3357P R10 Resistor 100Q ELR20
IC2 IC UPC1242H R11 Resistor 22k ELR20
IC3 IC ANB541 R12 Hesistor 10kQ) ELR20
1C4 iC NJM4558D R13 Resistor 2.2kQ ELR20
IC5 IC 1PD4094BC R14 Resistor 100Q R20
R15 Resistor 3.9kQ ELR20
R16 Resistor 2700 ELR20
Q1 Transistor 28C2668 O R17 Resistor 8200 R20
Q2 FET 28K241 GR R18 Resistor 3.3kQ ELR20
Q3 FET 3SK174 L R19 Resistor 100kQ ELR20
Q4 FET 3SK174 L R20 Resistor 100kQ2 ELR20
Q5 Transistor 28C2458 GR R21 Resistor 100kQ2 ELR20
Q6 Transistor 28C2458 GR R22 Resistor 47Q ELR20
Q7 Transistor 25C2458 GR R23 Resistor 220 R20
Q8 Transistor 28B90SM Q/R R24 Resistor 8202 ELR20
Q9 Transistor RN1204 R25 Resistor 47kQ R20
Q10 Transistor 2SB909M Q/R R26 Resistor 10kQ ELR20
Qi Transistor RN1204 R27 Resistor 4700 ELR20
Q12 Transistor RN2204 R28 Resistor 470Q R20
Q13 Transistor 28C2458 GR R29 Resistor 330kQ2 ELR20
Q14 Transistor RN1204 R30 Resistor 5.6kQ2 R20
Q15 FET 25J105 GR R31 Resistor 100kQ2 ELR20
Q16 Transistor RN1204 R32 Resistor 100kQ ELR20
Qt7 Transistor RN1204 R33 Resistor 15kQ) R20
Q18 Transistor RN2204 R34 Resistor 180kQ2 ELR20
R35 Resistor 47k ELFE0
R36 Trimmer 4.7} RH0421CS3J08A
D1 Zener RD6.2E B2 R37 Resistor 2.7kQ ELRZ0
D2 Diode 18953 R38 Resistor 47kQ R20
D3 Diode 15953 R39 Resistor 100kQ2 ELR20
D4 Varicap 1SVE0E R40 Resistor 1.5kQ ELRZ0
D5 Varicap 1SV50E R41 Resistor 1kQ ELR20
D6 Varicap 1SV50E R42 Resistor 100Q R20
D7 Varicap 18V50E R43 Resistor 22kQ R20
D8 Diode 18953 R44 Resistor 47kQ2 ELR20
Dg Diode 18953 R45 Resistor 1kQ R20
D10 Zener RD6.2E B2 R46 Resistor 3.3Q R20
D11 Dicde 15953 R47 Resistor 2.20 ELR20
D12 Diode 15953 R48 Resistor 1Q R20
D13 Diode 18853 R49 Resistor 10 R20
D14 Diode 18853 R50 Resistor 1Q R20
D15 Diode 18853 R51 Resistor 10kQ R20
D16 Diode 18853 R52 Resistor 1k R20
D17 Zener RD5.1E B2 R53 Resistor 10kQ ELR20
D18 Diode 18553 R54 Resistor 1kQ ELR20
D19 Diode 18853 R55 Resistor 100kQ2 R20
R56 Resistor 47002 R20
R57 Resistor 27%Q R20
Fl1 Ceramic CFWJ455E R58 Resistor 27kQ ELR20
Fl2 Crystal 17M15B R59 Resistor 5.6kQ ELR20
R60 Resistor 1.2MQ R20
R61 Resistor 1.2MQ ELR20
X1 Discriminator CDB455C7A R62 Resistor 100Q2 R20
X2 Crystal CR-166 R63 Resistor 12kQ ELR20
R64 Resistor 12kQ ELR20
R65 Resistor 2.7kQ R20
11 Coil L8-331 R66 Resistor 100Q ELR20
L2 Coil LS-331 R67 Resistor 100kQ2 ELR20
L3 Coil 1.5-331 Ré8 Resistor 10kQ ELR20
L4 Coil 0.22pH LALO2KR R22M R69 Resistor 100kQ2 ELR20
L5 Coil LS-291 R70 Resistor 4.7kQ ELR20
1.6 Coil LS-291 R71 Resistor 2200 ELR20
L7 Coil LS-291 R72 Resistor 4.7kQ R20
L8 Coll LS-291 R73 Resistor 10kQ ELR20
R74 Resistor 220k2 ELR20
R75 Resistor 470kQ2 R20
R1 Resistor 1.5k ELR20 R76 Resistor 27kQ2 R20
R2 Resistor 1.5kQ) ELR20 R77 Resistor 2700 ELR20
R3 Resistor 47kQ ELR20 R78 Resistor 18Q ELR20
R4 Resistor 100Q ELR20 R79 Resistor 270Q ELR20
R5 Resistor 1.5k ELR20 R80 Resistor 10kQ2 ELR20
R6 Resistor 1kQ ELR20
R7 Resistor 56kQ) ELR20
R8 Resistor 18kQY ELR20 Ct Ceramic 0.001uF 50V
R9 Resistor 10002 R20 c2 Electrolytic 4.7uF 25V MS7




[RX UNIT] [RX UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
Cc3 Tantalum 0.1uF 35V DN Cc78 Barrier Layer 0.01uF 25V
C4 Ceramic 82pF 50V C79 Barrier Layer 0.0047uF 25V
Cs Barrier Layer 0.1uF 16V C80 Mylar 0.056uH 563K 50V F2D
c6 Electrolytic 4.7uF 25V MS7 C81 Ceramic 0.001uF 50V
Cc7 Electrolytic 0.1uF 50V MS7 c82 Electrolytic 10pF 16V MS7
c8 Ceramic 120pfF 50V C83 Electrolytic 4.7uF 25V MS5
C9 Ceramic 5pF 50V c84 Electrolytic 4.7uF 25V MS7
C10 Ceramic 47pF 50V C85 Electrolytic 1uF 50V MS7
C11 Ceramic 120pF 50V C86 Electrolytic 1k 50V MS7
c12 Ceramic 47pF 50V c87 Ceramic 0.001uF 50V
C13 Barrier Layer 0.01uF 25V 88 Ceramic 0.001uF 50V
Ci4 Ceramic 68pF 50V C89 Ceramic A7pF 50V
C15 Ceramic 3pF 50V C90 Ceramic 47pF 50V
C18 Ceramic 68pF 50V C91 Ceramic 0.001uF 50V
c17 Ceramic 0.001uF 50V C92 Ceramic 47pF 50V
C18 Ceramic 0.001uF 50V C93 Ceramic 0.001uF 50V
C19 Barrier Layer 0.01uF 25V C94 Ceramic 0.001uF 50V
Cc20 Ceramic 0.001uF 50V C95 Ceramic 0.001uF 50V
C21 Ceramic 0.5pF 50V C96 Ceramic 0.001pF 50V
c22 Ceramic 7pF 50V c97 Ceramic 0.001pF 50V
ca3 Ceramic 2pF 50V C98 Ceramic 0.001uF 50V
C24 Ceramic 0.35pF 50V C99 Ceramic 0.001uF 50V
C25 Ceramic 10pF 50V C100 Ceramic 0.001uF 50V
Cc26 Ceramic 0.5pF 50V C101 Ceramic 0.001uk 50V
c27 Ceramic 1pF 50V Gi02 Ceramic 0.001uF 50V
c28 Ceramic 10pF 50V C103 Electrolytic 3.3uF 50V MS7
C29 Ceramic 0.5pF 50V C104 Ceramic 0.001uF 50V
C30 Ceramic 1pF 50V G105 Ceramic 0.001uF 50V
C31 Ceramic 10pF 50V C106 Ceramic 0.001pF 50V
C32 Ceramic 0.001uF 50V C107 Ceramic 0.001uF 50V
C33 Ceramic 0.001uF 50V
C34 Ceramic 0.001uF 50V
C35 Ceramic 0.00tuF 50V J1 Connector TMP-JO1X-A2
C36 Ceramic 68pF 50V J2 Connector TMP-JO1X-A2
c37 Ceramic 0.5pF 50V J3 Connector B3B-EH-S
C38 Ceramic 22pF 50V J4 Connector HSJ0836-01-010
C39 Ceramic 6pF 50V J5 Connector 5124-13BH
C40 Ceramic 0.001uF 50V J6 Connector B6B-EH-S
C41 Ceramic 470pF 50V
C42 Ceramic 0.001uF 50V
C43 Ceramic 0.001pF 50V EP1 P.C. Board B-1688B (RX)
C44 Ceramic 0.001pF 50V
C45 Ceramic 470pF 50V
C46 Ceramic 0.001uF 50V
C47 Ceramic 0.001uF 50V
C48 Ceramic 47pF 50V
C49 Barrier Layer 0.0015uF 25V
C50 Ceramic 33pF 50V
C51 Barrier Layer 0.0015uF 25V
Cbh2 Barrier Layer 0.01uF 25V
C53 Ceramic 0.001ufF 50V
C54 Tantalum TuF 35V DN
C55 Ceramic 0.001uF 50V
C56 Barrier Layer 0.01uF 25V
Ch7 Barrier Layer 0.01uF 25V
C58 Barrier Layer 0.01uF 25V
C59 Ceramic 0.001uF 50V
C60 Electrolytic 1uF 50V MS7
C61 Barrier Layer 0.01uF 25V
C62 Electrolytic 10uF oV MS5
C63 Ceramic 470pF 50V
C64 Tantalum 0.1uF 35V DN
C65 Electrolytic 47uF 16V SS
C66 Electrolytic 220uF 16V SS
c67 Electrolytic 4TuF 16V 8S
C68 Electrolytic 220uF 16V SS
C69 Barrier Layer 0.1uF 16V
C70 Electrolytic 470uF 16V SS
C71 Tantalum 1uF 35V DN
Cc72 Tantalum 4.7TuF 16V DN
C73 Ceramic 0.001uF 50V
C74 Barrier Layer 0.01uF 25V
C75 Barrier Layer 0.01uF 25V
C76 Barrier Layer 0.01uF 25V
c77 Barrier Layer 0.01puF 25V







CTION 9

OPTIONAL UNITS

9-1 UT-40 TONE SQUELCH UNIT CIRCUIT DESCRIPTION

9-1-1 GENERAL DESCRIPTION

IC1 is a tone encoder/decoder IC chip that outputs and
detects 37 different kinds of tones. A tfone is set by
serial data from IC1 on the EF UNIT in the IC-228A/E/H
transceiver.

IC2 functions as a serial/parallel converter, applying
6-bit parallel data to IC1. The following table shows the
relation between frequency and input data in 1C1.

OUTPUT IC1 INPUT PIN NUMBER OUTPUT IC1 INPUT PIN NUMBER OUTPUT ICt INPUT PIN NUMBER
FREQUENCY FREQUENCY FREQUENCY

[Hz] 3145 7|8 [Hz] 34|56 |7]8 [Hz] 3|45 7|8
67.0 HIL|H|H|HIL 1109 H{L|H|L|H]|H 1738 LlL|[L|H]L|H
71.9 LlL|H|H|H]|L 114.8 L{L|[H|L|H]|H 179.9 HlH[H{L]L|H
74.4 HlH L [H|H|L 118.8 Hi{H|L|L|H]|H 186.2 LI{H|{H[L|LI|H
77.0 LIH|L|H|H]L 123.0 L{HIL|L|H]|H 192.8 HlL|H|L|LIH
79.7 H|L|L|H[H]L 1273 HiLf{L|L]|H]|H 203.5 LlL|{H|LlLH
82.5 L|lL | L|H|H]|L 131.8 LiL L |L!IH]|H 210.7 H | H L{L|H
85.4 H{H|H|L|H|L 136.5 HIH|[H[H|L]|H 218.1 L | H L{L|H
88.5 LIHIH|L|{H!L 1413 L{H|H{H]|L]|H 2057 HlL|{e|L]L|H
915 Hi{L|H|L|H|L 146.2 HlL|H|H|L]|H 233.6 LiL|L|L{LIH
94.8 HiL|L|H]HIH 151.4 L{L|H|HIL]|H 2418 HEIH|[H[H]H]|L
100.0 L{L|L|H[{H]|H 156.7 HiH|L|[HL]|H 250.3 LiH|H|{HIH]|L
1035 H{H|H|[LIH/[H 162.2 LIH|L|HIL/[H — - == =1=1-
107.2 L{H|H|L|H|H 167.9 H{L|L|H|L]|H —— e e e e A

H:HIGH L LOW

9-1-2 ENCODER CIRCUIT

Pin 26 in IC1 outputs a programmed tone frequency when
pin 12 in IC1 becomes “L.”

Q4 functions as a buffer amplifier. The collector of Q4
outputs the tone signal and the signal is applied to the
VCO circuit to be modulated.

Tone deviation can be adjusted by R10.

9-1-3 DECODER CIRCUIT

Detected signals from pin 8 in IC1 on the RX UNIT of the
IC-228A/E/H are applied to pin 29 in IC1 on the UT-40
through the DET line. When the signals have a tone
modulated and the tone is matched with the program-
med tone frequency by IC2, pin 23 in IC1 changes from
“HIGH” to “LOW.”

e When the tone squelch function is turned OFF:

Both pins 11 and 12 in IC2 are “HIGH"” and +5V are not
applied to IC1. Q2 and Q3 turn OFF and the TSQL line
is “HIGH.”

e When the tone squelch function is turned ON:

Pin 11 of IC2 is “HIGH” and pin 12 of IC2 is “LOW.”
Q2 and Q3 turn ON.

Both

When the received tone frequency is not matched with
the programmed tone frequency, pin 23 of IC1 is “LOW”
and the TSQL line is “LOW.”

When the received tone frequency is matched with the
programmed tone, pin 23 becomes ‘“HIGH" and the
TSQL line becomes “HIGH.”



8-2 UT-40 VOLTAGE/CIRCUIT DIAGRAM
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9-3 UT-40 BOARD LAYOUTS

COMPONENT SIDE

FOIL SIDE




9-4 UT-40 BLOCK DIAGRAM
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[T. SQL UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC1 IC MN8520 RG Resistor 22kQ MCRO3 EZH J
1C2 IC HUPD4094BG =10 Trimmer 22k$2 RHO4A3AJ4J
IC3 IC TC4S881F R11 Resistor 100kQ MCRO3 EZH J
IC4 IC TC4S81F R12 Hesislor 100kQ MCRO3 EZH J
F13 Hogisior iMQ MCRO3 EZH J
R14 Resistor 4.7Q MCRO3 EZH J
Q1 Transistor DTA144EU R15 Resistor 2.2MQ MCROS EZH J
Q2 Transistor DTA144EU
Q3 Transistor DTC144EU
Q4 Transistor 25C4081 R [ Caramin GoruF GRM40 F
o2 Suramic 0. 1uF GRM40 F
% Ceramig BOpF 3RM39 SL 180J
D1 Diode DA204U T4 Ceramic S0uF GRM39 SL 1804
D2 Diode 155193 [9:) Tantalum 33uf TEBVCOG336M12L
[ Ceramic SOUF GRM39 B 471K
o7 Ceramic 0. 1uF 3AM40 F
X1 Crystal CR245 Ca Ceramic C.1uF GRM40 F
<8 Ceramic Stk GEM40 F
R1 Resistor 10kQ2 WMORG3 EZH J
R2 Resistor 15kQ2 MCR03 EZH J J1 Connector PI28A10M
R3 Resistor 150kQ2 MCRO3 EZH J
R4 Resistor 2.2kQ MCRO3 EZH J
R5 Resistor 10kQ MCRO03 EZH J EP1 P.C. Board B-1577C
R6 Resistor 10kQ MCRO3 EZH J
R7 Resistor 100kQ MCRO3 EZH J
R8 Resistor 47k MCR03 EZH J
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7-2 MAIN UNIT
¢ IC-228A/E
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SECTION 10 VOLTAGE DIAGRAM
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